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THE GRAPE-BERRY MOTH. 

(Polyckrosis vitcana Clem.) 

By Fred Johnson and A. G. IUmmar, 

En to mologica 1 Assistan (s . 

INTRODUCTION. 

The i^rape-berry moth, Poijehosis viUana Clem. (PI. is an 
Insect enemy of the grape of long standing in the vineyards of the 
Lake- Ei-ie Valley. Since the first reports of its serious iniury to 
tie grape crop near Hudson, Ohio, in 1868, it has been an almost 
cuiitinual menace to grape production in vineyards locateil alon<r 
the shores of Lake Erie from Sandusky in Vlhio eastward into 
I'cniisylvatiia and New York. Most of the data dealing with this 
itisect cover a series of life-history records and field experiments con- 
ducted durhig the seasons from 1907 to 1909, inclusive, in connee- 
tiiin witli the investigations ol the grape i-ootworm and otlier insect 
pests of the grapevine which have been carried on at North East 
P.L. by the section of the Bureau of Entomology engaged in dcraVl- 
cicliioiis Iruit insect investigations under the direction of ilr. A. L 
QiKiiiitanco. 

Briore entenng into a discussion of the detailed life-history studies 
and remedial measures, a brief r&ume of an historical nature'is given, 
showing the attention this insect has received from earlier enlomolo- 
.!;ists. In treatmg of its origin and distribution it is jiointed out that 
lor many years it was confused with the European grape-berry moth 
Eudmm holrana Schiff,, an insect which is very destructive to the 
berries of gi-apes in the vineyards of southern Europe and to which it 
IS closely related and bears a very close resemblance, both in appear- 
ance and in the manner in which it attacks the grape. 

Ihirher entomologists credited the grape-berry moth with having a 
number of food plants, but the studies of the late Prof. M. V. Slinger- 
and m 1 903 and 1904 indicate that several other species of Polychrosis 
lave been confused with P. viteana, and that the latter foods and repro- 
I iiees only in the berries of grapes, wild and cultivated. Ills conclu- 
Moiis are borne out by the observations made during this invostiga- 
loii. or in no case has this insect been reared from anything but 
blossom clusters and berries of the grape. 


D. .1., B. E. Bui. D,.,-ca,a« iS, mi: 
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DECIDUOUS FRUIT INSECTS AND INSECTICIDES. 


Those regions where serious outbreaks of this pest have occurn'^ 
have been recorded and the habits of the insect and the charactei- of 
injury are described in detail. Since the character of injury to thg 
graj)e berry by the grape curculio {Craponius inxqyuilis Say) coinci(i,.jj 
quite closely with that of the grape-berry moth, the work of this 
insect is described in order that the injury done by these two inst-cts 
may not bo confused. 

A description is given of the stages of the insect, those of the larval 
and adult forms being quoted from the paper on ^^Some new sp('(ips 
of Polychrosis/’ by Mr. W. U. Kearfott.^ 

In connection with the rearing experiments it has been found tlmt 
a large number of h 3 rmonopterous parasites ])rcy upon this insei-t in 
its larval and pupal stages, and during this investigation 12 additional 
parasites have been added to the list recorded by Prof. Slingerlund in 
1904. 

During tne seasons of 1907 and 1908 the investigation of the grape 
root-wonn occupied the greater part of the time of the force engaged 
in the study of grape pests. For this reason the life-laistory studies 
covering those seasons were rather fragmentary. During the season 
of 1 909, however, the junior author devoted the greater share of Ids 
time to a detailed study of the life liistory of this pest. Froiu the 
records secured by him in this relation the data covering the various 
stages of a large number of individuals,, presented under the topic of 
seasonal history for 1909, have been compiled. 

These life-history studies indicate that there is only one full brood 
of larvae and a partial second brood each season in this region, whereas 
it was previously supposed that there were two full broods and a par- 
tial third brood of larvae. These records also show the relation of the 
emergence of the spring brood of moths to the time of blooming of the 
grape, and the approximate percentage of first-brood larvae which 
appear before and after the blooming period, thus indicating the ])os- 
sible relative value of poison-spray applications made against the 
larvae before and after the blossoming period. 

Field experiments with poison sprays covering several acres of 
badly infested vineyard were conducted for the three consecutive 
seasons of 1907, 1908, and 1909, in the vineyard of Mr. W. S. Wli(‘eler, 
at North East, Pa. These experiments indicate that on account of 
the extreme variability of infestation of vineyard areas by this pest 
it is very difFicult to lay out an arrangement of plats which will show 
the relative value of poison-spray applications of varying strength 
and time of application. Yet there is no doubt that poison-sjiniy 
applications, made with thoroughness and with due regard to the 
manner of application, at the time that the larvae of the first brood 

I Trans. Amer. Ent. Soc,, voi. 30, pp. 292-293, 1904. 
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•re hatching in large numbere, will result in a considerable reduction 
the injury wrought to the grape berries by this pest. 
Kocommendations offered for the control of this insect in regard 
rp the time and manner of making spray applications are based upon 
data obtained in the study of the life history and habits of the 
, r i]) 0 -berry moth during this investigation, correlated with the field 
i^v)ormients and observations covering that period. Since those life- 
litstory studies have shown considerable deviations from those previ- 
(Uislv recorded in regard to the time of appearance of certain stages 
of the insect and in the number of broods each season, it has been 
lu'cessary to revise our ideas somewhat as to the relative miportance 
of the spray applications formerly recommended; and since suitable 
opportunities have not presented themselves for a thorough trial of 
this re'vnsed spray schedule, some of the recommendations along this 
lino are offered rather in the form of suggestions than as definitely 
(loiiuinstrated and proved methods. 

HISTORY. 

The American species, Polychrosis viteana^ was first described by 
Clemens in 1860, in the Proceedings of the Philadelphia Academy of 
Xiitural Sciences. In addition to a description of the adult moth 
Clemens makes some statements as to the habits and food jfiants of 
the larva. (See discussion under Food Plants, p. 20.) 

In 1869 Packard, in his ‘'Guide to the Study of Insects,'^ has de- 
seribed this insect under the name of PenthiTui vitivorana. In a foot- 
note, however, he states, "It is the Lohesia hotmna of southern 
Europe according to Prof. Zeller,” 

About this date Dr. C. V. Riley sent some specimens of the Ameri- 
can-reared species to XIr. P. C. Zeller, of Stettin, Prussia, who iden- 
tified them as the European species Lohesia hotrana and Packard’s 
footnote quoted above is doubtless the result of Zeller’s identifica- 
tion of the American specimens sent to Europe by Dr. Riley. 

From 1870 until 1903 American entomologists accepted the statc- 
jnent of Zeller that the grape-berry moth found in this country was 
of European origin. In 1903, however, the study of this insect was 
taken up by Prof.'M. V. Slingerland in the vineyards of Chautauqua 
(\mnty, X. Y. Owing chiefly to some variation in the habits of 
bibernntion of the American species from that of the Euro])eaii 
species— namely, that it makes its overwintering cocoons on fallen 
leaves, whereas cocoons of the Eiiropea]i sj^eedes arc found upoJi the 
trellis posts and the trunks of the viiies — and since in addition to 
this the American grape-berry moth is quite common in the fruit of 
wild grapevines growing at considerable distances from cultivated 
grapevines, Prof. Slingerland was led to surmise that the American 
griq)e- berry moth is a native American species. 

60141®-Bull. 116, pt2— 12 2 
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In addition to accepting the conclusion of Dr. Riley and Mr. ]ipp 
that the American grape-berry moth is an introduced species, 
can entomologists previous to Prof. Slingerland’s investigan.in^ 
were under the impression that this insect fed and reproduced on 
oral plants other than the grapevine. During liis investigutioti r.f 
this insect Prof. Slingerland reared adult moths from many of 
jdants upon which the grape-berry moth was supposed to feed ^u),] 
in no case was this insect reared from any other plants than froio tlio 
fruit and blossom clusters of the wild and the cultivated grapevines 
Authentic specimens of the European species were secured by him^ 
and these, together with moths reared from other plants and sup- 
posed to be the grape-berry moth, were turned over to Mr. M', f)^ 
Kearfott for comparison with a large number of American grapo- 
beiry moths reared from the fruit of both wild and cultivated graphs. 
These compiirisons and rearing records made by Mr. Kearfott jtjid 
Prof. Slingerland have resulted in the former separating the i\,hj~ 
chrosvi viteana of Clemens from the European species and { taisid- 
ering it a distinctly native American species feeding and reproduc- 
ing solely upon the blossom clusters and the fruit of wild and culth 
vated grapevines. Closely related forms of Polychrosis reared from 
plants other than the grape have been divided by Kearfott into 
several new species. 


ORIGIN AND DISTBIBUTIOK. 

In regard to the origin of the grape-berry moth, as mentioned 
under the topic dealing wdth the history of this insect, Anicricim 
entomologists previous to the investigations of Prof. M. V. Siiiigcr- 
land considered it to have been introduced from Europe. On page 
56 of Bulletin No. 223 of the Cornell Agricultural Experiment Station 
issued during 1904, Slingerland gives several paragraphs iindei- the 
heading “Comparative notes on the American and European grape- 
beny moths ’’ which present liis views and conclusions on this subject. 
These arc as follows: 

OowPARATivE Notes om the American and European Grape-Bkkry Mctiis. 

Ill 1860, Clemens (Proc. Acad. Nat. Sci. Philn., p. 369) named some itiotlis Endfi- 
fkaf viteana which he reared from caterpillars feeding on grajje-berries, wild ni.«p6erry 
fruits, and leaves of sassafras. About eight years later, the grape-feeder altainoi die 
rank of a serious pest in vineyards, and two other names were suggested for it. hnli- 
von (Prac. Farmer, Nov. and Dec., 1868, p. 170 and 48) called it the grape (‘odling- 
moth {CarpocAipsa vilisella) and Packard gave it the name of Pmlkina 
(Guide the Study of Trisects, p. 336). In 1870, however, Riley .sent specimens to 
Zeller in Prussia, and he said they were identical with the European grapcdierrv 
inotli {FAulmU hotrana Schiil.), thus relegating the American names into die 
onyniy where they have since remained undisturbed. As soon as we found tliai the 
insect infesting New York grape-berries was not following the scheduled lifc-hi'icr> 
of the European pest, doubts at once arose r^arding the identity of the .Vihpwab 
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d European grape-berry moths in spite of Zeller’s dictum which had stood iinques- 
ed for over thirty years. Several authentic 8pe<.dinens of the European moths 
and have been critically compared by an expert, Mr. AV. D. Kearfott, 
\ih dozens of the moths reared from American grapes, both wild and cultivated, 
,i'd also with the type specimens of Clemens’s viteana and some of Riley’s material. 
!'iit“lly stated, the conclusion is that the American grape-berry moth is Clemens’s 
which is distinct and easily separable from the European insect. This con- 
1 idon. based on a comparison of the moths alone, is strongly supported by our ob- 
. 'rv.itions on the difference in the life-history of the two insects, and the fact that 
: . \inerican insect freely infests both our wild and cultivated grapes. 

The t^cnend coloration of the moth of the European insect * * * is an ashy gray 
itli pale grayish hind wings, w^hile the American moths range a trifle smaller, and 
oi a general purplish-bro^vn color with smoky-bro^vn hind wings. And the large 
.!,,r marginal patch near the fringe of the front wings affords a sure and easy distin- 
■ filing mark between the two insects. In the European botram, the outer edge of 
jude olive^reen patch is rounded and not indented below, while in (he American 
. j//f 7 this dark-brown pakh is indented above the anal angle by a spur of the lighter 
I, ,.[ik 1 color of the wing. This characteristic difference is well shown in Fig. 24, 
Tlicrc considerable variation in the indentation of this patch in viteam but it is 
ilu.ivs present; we have a few specimens where the indentation extends through the 
Itch, thus making it smaller and separating off a narrow strip of it on tlie edge of the 
Init this usually occurs on one wing only, the other being nearly normally 
irt.l.'iiicd. Superficially the two insects are marked much alike, but are easily dis- 
iiiKiiishe<l by the characteristic differences in general coloration and the outer mar- 
-ii'il patch. Both species are somewhat variable in size and markings, a.s .«hown in 
I- 20 and 24. 

An excellent, detailed, 75-page account by G. Del Guercio of the Europ<‘ari grape- 
1,. it\ mofli was published in 1889 (Nouve Relazioni R. Stazioue di Entoniologia 
A'.!r: 5 ria di r'irenze, Serie Prima, No. I, p. 117-193). In a careful comparison of speci- 
iDciiri of the early stages of our American species with Guercio’s descriptions, we found 
l)Mi few minor differences. 

'Flic bulletin fi’om which this quotation was made also contains 
descriptions, on pages 57 to 59, of several new species of Polychrosis, 
bv Mr. W. D. Kearfott, under the title Descriptive notes of some new 
sp('('icH of American moths that have been confused with the grape- 
bciry moth.’’ The verdict of Prof. Slingerland that litemia is a 
native American species is now quite generally accepted and has been 
followed in the preparation of this paper. 

.\ccording to existing authentic records of its occurrence in North 
AiiK'rica its distribution is confined to those eastern and west-central 
Stalest)! the United States and to those eastern provinces of Canada 
in wliich the growth of wild and improved varieties of American 
species of grapes is of considerable extent (see fig. 4), For, so far as 
is known at the present time, this insect confines its depredations 
entirely to the fruit of native and improved varieties of American 
spet'ies of grapes. It is not known to occur in the vineyards of the 
Pa(‘ilic slope and of adjoining States where the grapevines grown are 
iihuost entirely of the European or vinifera type. 

llie States from which the grape-heny moth has been recorded 
arc given in about the order of destructive occuiTencc of the insect 
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as follows: Ohio, New York, Pennsylvania, Indiana, Illinois, Mipiji. 
gan, Missouri, New Jersey, Virginia, Maryland, West Virginia, Iowa 
Delaware, and Arkansas. It is also reported as occurring in a iiuiji. 
her of other States in which the production of grapes is \t.yy 
limited, namely, ilassachusetts, Connecticut, Kentucky, Kan-is 
Texas, Nebraska, and Wisconsin. In Canada it is reported from ;li(; 
vicinity of London, Ontario.* 

FOOD PLANTS. 

When Clemens described the American grape-berry moth in 
he recorded it as having several food plants and made the follow m 
statements concerning the habits of the larva: 

The larva feeds on the fruit of the grape in September; a silken gallery is athu 
to the external opening of the fruit. Its head ig dark brownish ; shield blackish ; body 



iiniiiaculate dark green. It may likewise be taken on the fruit of wild Ta8j)berry. The 
individual feeding on the grape undergoes transfoniiatioji by weaving a cocoon oji the 
surface of the ground and that from the raspberry under an excised and turned ji 
portion of leaf. This, however, may not be its normal habit. 

Clemens also records it as feeding on leaves of sassafras. 

Since that time a number of other entomologists have added severiil 
food plants to this list. Packard, in 1868, stateil that the first brood 
feeds on the leaves and tendrils of the grape. 

Siingerland gives the following list of food plants added by ento- 
mologists during the next thirty years : 

Blackberry blossoms (Riley, 1870), roses and Vemonia or ironweed (Murtfeldl, 1880 
and 1882), tulip-tree leaves and swollen stems of AmorjM (Fernald, 1882), flower-hueb 

I Saundees, Wm.— C an, Eat., vol, H, pp. IZH-ISO, 1882. 
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ommon thistle (Coquillett, 1883), berries of wiid grapes (Bruner, 1895), gnipa 
^ H ‘Is and blossoms, seed bunches of sumac, leaves of magnolia, phylloxera lice and 
^lalis (Marla tt, 1896), and moths bred from flower heads of thorough wort or boueset 
have been classed with the grape-berry moth in collections. 

In all of the rearings of allied moths made by Kearfott and Slinger- 
l-uul viUam was not obtained from any plants other than the grape. 
Hus 'is also true of the rearings made at North East, Pa., during the 
invest i^^ations of grape insect pests which have been conducted there 
■roin 1907 to 1911 by the Bureau of Entomology. It is therefore 
reasonably safe to state that this insect confined its feeding and 
•('production to the blossom clusters and berries of the wild and the 
cultivated grape. 

Mr. Kearfott prefaces his paper ^ with the following statement: 

The following notes are from breeding records extending over the past four years, 
\shich have convinced me that each of the species described, as well as a number of 
,,(lu're waiting for better material, completes its entire yearly cycle of two or three 
l.riKxls on a single food-plant and also with little doubt each food-plant supports a 
Separate and distinct species. This does not seem unreasonable, for in Europe tliorc 
nre^wenty described species of the genus l^olychrom, 

OCCURRENCE OF THE GRAPE-BERRY MOTH IN DESTRUCTIVE 
NUMBERS. 

The earliest record of serious injiirjr by the grape-berry moth in 
America is from Mr. M. 0. Read, of Hudson, Ohio, in 1869. lie states 
that during that season and for several seasons preceding this date 
this insect had been very injurious to grapes in vineyards in the vicin- 
ity of Hudson, Ohio.^ 

Walsli in 1869 states that several persons reported to him observa- 
tions of its occurrence in injurious numbers in different parts of Mis- 
souri and southern Illinois. Riley makes the statement that in 1868 
it was common in vineyards in Missouri along the Pacific & Iron 
Mountain Railroad, and tliat it was equally common around Alton, 
111. He was also informed that it had ruined 50 per cent of the 
grapes around Cleveland, Ohio, during the same season . 

In 1870 Townend Glover reported it as occurring in large numbers 
on the fruit of grapevines in Maiyland. In 1882 Saiindei's reported 
a serious outbreak of the pest in Canada, in vineyards in the vicinity 
of London, Ontario. In 1885 Dr. F. M. Goding reported it as being 
very injurious in vineyards near Ancona, 111. Prof. F. M. Webster 
reported it as destroying 50 per cent of the grape crop in the vicinity 
of Cleveland, Ohio, in 1893. In this same year Prof. H. Osborn 
reported it as being injurious in vineyards near Des Moines, Iowa. 
In 1898 Prof. Webster again reported it as being very destructive in 
the vicinity of Cleveland and Gypsum, Ohio. In 1903 and again 
m 1905 Mr. A. F. Burgess found it very injurious in vineyards in the 


1 Bill. 223, Cornell Uoiv. Agr. Exp. Sta., pp. 57-^, 


s Riley, Missouri Report, 1869. 
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vicinity of Euclid, Ohio. He also reported it as being very injurii.ii^ 
in vineyards on Kelleys Island, Ohio, in 1905. In 1906 it 
reported by H. A. Gossard and J. S. Houser as again being v< v 
injurious in Ohio on Kelleys Island, South and Middle Bass Ishui.u 
and also in vineyards along Lake Erie east and west of Cleveland 

Prof. Slingerland (loc. cit.) reported that a correspondent infor].;,.,] 
him that the crop was entirely ruined by this insect in some vinev,! - ,],; 
at North East, Pa., in 1896. The same author makes the folhmijj.r 
statement in regard to serious infestations in the State of New 

There are doubtless more or less “wormy” grapes each year in practically f ,.,.y 
vineyard in New York State, sn that the grape-berry moth is a constant nioj a. i' 
But it Seems seldom to have been injurious since 1873, when it was first reporii .[ ^ 
increasing in numbers in the Hudson Valley. In 1898 it was a serious pest in the 
yard of a correspondent at Kendall, N. Y., and in 1902 reports reached us of i\< 
ages all through the Chautauqua grapcbclt. From portions of some vineyard.^ 
Brocton [N. Y.], a loss of from 25 to 50 per cent was reported, and in one case 90 »)f.r 
cent of the fruit was ruined. 

During the investigations of grape insects at North East, Pu.. hy 
the Bureau of Entomology, the grape-berry moth was found to ]>e 
very injurious over limited vineyard areas in this township in .‘OOG 
1907, and 1908. In 1909 and 1910 the injury was not so great, lu 
1911, however, tlie infestation was noted to he quite heavy in iwo 
or three vineyards. Serious injury was also noted in vineyaids in 
Ohio along the lake shore east and west of Cleveland, and also ncnr 
Sandusky. 

It is evident from these records that this is a serious enemy of the 
grape, of long standing and wide distribution throughout tiic vine- 
yard areas of tlie eastern United States. 

In the aggregate tlie crop loss due to its depredations must be verv 
great, but owing to the irregularity with which the infestation oeciiis 
over vineyard areas it is exceedingly difficult to estimate the anioiuii. 
For this reason the insect has not been subject to the persistcnit and 
painstaking efforts for its control on the part of the vineyardist ihnl 
so destructive an insect pest seems to warrant. 

HABITS OF THE ADULT OR MOTH. 

The adult grape-berry moth is rarely seen in the vineyard, even in 
locations wliere it is quite abundant. It is a small slaty-brown indli 
with peculiar shaded brown markings on the forewings wliidi ivTidcr 
it quite inconspicuous upon the canes of the grapevine. When at iv<\ 
with the wings folded it is about one-fourth of an inch long PI. 
IV, fig. 2) and measures less than one-half inch across the outspn ad 
wings (see PL IV, fig. 1). In captivity in the rearing cages the ninths 
were inactive during the day, remaining stationary upon llie nui(‘s 
of the vine beneath the denser foliage or upon the woodwork oi tiie 
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cage. Their position could be located only after an extended and 
careful search, so closely did then’ coloration harmonize with the 
l)ackground upon which they were at rest. Toward evening tlioy 
ijocame active, flying about the reari^ cage and among the foliage of 
ilie vine, and at this time of day oviposition on the blossom clusters 
:iiul benies doubtless occurs. At no time, however, were the females 
nhsen^ed in the act of ovipositing. Practically all of tlie egg deposi- 
tion on grape berries in the rearing cages occurred at niglU; lienoc 
tlierc is no doubt that the moth is largely noctiinuil in its activities, 
it has been obseiwed quite frequently, howevei', tliat in tlie vine- 
\ aids egg deposition is much heavier upon the grape clusters tiiat are 
,Miveloped in dense foliage. This would indicate that conditions of 
Mibdued light are more favorable to oviposition than are exposed 

positions. 

habits and character of injury of the larva. 

It is ill the larval or caterpillar stage that this insect is injurious 
to the grape, and, as the popular name of the insect indicates, the 
l)oiTy or fruit is the part of the plant which it attacks. In 1868 
Packard recorded the larva as feeding on the leaves, but the next 
yt'jir he corrected this error, and later observations by entoinohudsts 
iiave failed to confirm this habit. The first larv® to hatcli are IVom 
I'ggs wliich arc laid by the earliest emerging moths in spring and are 
doulitless deposited on the nnexpanded blossom buds or on the stems of 
the blossom clusters. These larvse attack the blossoms and the tiny 
berries. In the course of its movements, which must cover the entire 
blossom cluster, the larva spins a silken web. This web binds to each 
other and to the stem the dried corollas, stamens, and partly devoured 
liei rios, forming a conspicuous mass (see fig. 5). Usually, however, 
tlu'so webs formed during the blossoming period of the grape are 
not very numerous except in those portions of vineyards where 
the infestation is very heavy. In addition to attacking the blos- 
smns and smafl berries of the young grape clusters tlie larva some- 
times burrows into the stem, destroying a part of the cluster (see 
PI. fig, 1). As the berries increase in size the small, scale-like, 
semitransparent eggs arc readily found upon them. The portion of 
tlu‘ })erry at which the larva enters takes on a conspicuous purple 
color, and not infrequently the infested berries crack open as illus- 
trated in 'PhU V, figure 2. In addition to destro}ing the berry 
hrst attacked, the larva connects it to an adjacent berry by silken 
strands, forniing a tunnel between the partly injured berry and the 
sound one. This forms an avenue of escape for the larva when the 
H'MT hi’st attacked is so badly injured that it breaks away from the 
stem (see PI. V, fig. 2). When the larva) of the first brood have 
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attained full growth they leave the web or the partly grown fmit 
and travel to the leaves, upon which they form pupal cases. 



Fig. 6.— Injury to grope cluster by larva of grope-bcrry moth during and just after the 
blooming period. ( Original 0 

larva makes the pupal case by cutting away a portion of the leaf ami 
drawing the free edge down to the surface of the leaf with stramU 



Fig. 6.— Pupal cases made on grape leai by full-grovra larv® of the 
first brood of the grape-berry moth. (Original.) 


of silk (see fig. 6). The inside of the case is lined with the samf* 
silken material. In this case the larva transforms to the pupa (see 





Fig. 1. Showing Destruction of Portion of Grape Cluster, as a Result of 
Boring of Larva Into Stem; Note Also Drawing Together of Berries by the 
Webb. (.Original.) 



Cracking of Infested Berries and Also the Way in Which 
I ATcc: Attacked are Secured by Web to Berries Which are Attacked 

LATER IN the DEVELOPMENT OF THE LARVA, IORIGINAL.) 


injury to grapes by LARV/E of first brood of grape- 
berry MOTH. 
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pj, IV, fig- 4), and the latter emerges as an adult moth (PI. IV, 
\\<r. 1). These moths of the first brood deposit their eggs on the 
now nearly full-grown berries (see fig. 7). Those second-brood eggs 
are usually more numerous than those of the first brood, if the 
infestation is at all serious. They arc deposited upon the surface 
,)f the fruit and are quite conspicuous as white scale-like spots (see 
dg. 7). When the infestation is very heavy nearly all of the berries 



Fig. 7.-Cluster of Concord grapes on whicli many sccond-brood 
eggs of tbe grape-berry moth are present. The white spots indi- 
cate the appearance and position of the eggs. Eggs with black 
centers were parasitized. (Original.) 


in the cluster may be attacked and the fruit rendered worthless. 
The larva feeds upon the pulp of the fruit and sometimes attacks 
the seeds before those commence to harden. By the time the grape 
crop is ready to harvest it is not unusual to find large numbers of 
clusters injured to the extent shown in Plate VI, figure 1. In Plate 
VI, figure 2, full-grown larvae of the second brood are shown in the 
act of leaving the fruit for hibernation. 

6014P’— Bull. 118, pt 2—12 3 
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BESTBUCTIVENESS OP THE LAEVA. 

As indicated under the caption dealing with the character of 
injury, a single larva of the first brood may destroy almost an entire 
cluster about the time the grapes are in bloom (see fig. 5). For son^e 
time after blooming a larva is capable of destroying several bcirios 
or even a large portion of the cluster by attacking the stem. 
berries are attacked after they have attained the size of a pea, 
ever, rarely more than two or three are destroyed by a single Lu va 
Yet this restriction in the number of berries injured by the imj], 
vidual larva is doubtless more than offset by the great increasr in 
the number of larvae of the second brood, which are not infrequently 



Fig. 8.— Thfi grape curculio (Craponius inxqmlis): a, Adult, or beetle, from above; b, head, antoiiiia, an.l 
beak of same, from side; c, adult, from side; d, larva, from alxjvc; e, same, from below; /, pupa, from 
below. All much enlai^ed. (From Farmers’ Bulletin 284.) 

present in sufficient numbers to destroy nearly all of the berries in 
the cluster, as is shown in Plate VI, figure 1. From these elusters 
all the infested berries had been removed previous to taking the 
photograph. 

OTHER INSECTS WHOSE INJURY TO GRAPE BERRIES RESEMBLES 
THAT CAUSED BY THE LARVA OP THE GRAPE-BERRY MOTH. 

The only other insect attacking the berries of the grajio whose 
injury to the fruit closely resembles that of the grape-berry moth is 
the grape curculio, Craponiiis insequalis Say. This insect, however 
(see fig. 8, a), is one of the snout-beetles or curculios. Its injury to 
the grape berry is similar to that of the plum curculio upon the pluni 
and other tree fruits. The grape curculio punctures the skin of the 
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grpm grape and eats out a sniaU cavity beneatli tlie skin in which 
to deposit its egg. This injury causes a purplo spot on the surface 
of the berry similar to that which occurs at the point of entrance on 
the berry by tlie larva of the grape-berry moth. tMiere tlie two 
i„s,'cts occur in the same vineyard their work is likely to be confused 
The larva hatcliing from the egg of the grape curculio is a small’ 
white, legless grub which tunnels to the center of the berrv feeds on 
,hc pulp, and frequently attacks the seed in mucli the same manner 
as <!oes the larva of the grape-berry moth (sec tig. 9, ,?). The larva 
.,f the grape-berry moth, however, is a caterpillar of a green or pur 
plisli color (see PI. IV, fig. .3), having six well-developed le-^s and 
;i longer and more slender ^ 

I tody, is very active in its 
mo\'oments, and when dis- 
liirbed by cutting open the 
tM i ty wliich it infests is likely 
to wi'i^^gle from its tunnel and 
drop to the ground. 

The grape curculio is not 
:i common pest in the vine- 
yards of New York State and 
in the vicinity of the Great 
Jnikes. 

During tlie investigation 
of grape it) sects covering the 
piist live years only two 
light infestations of this in- 
si'ct have been observed in 
the vineyards of the Lake 
lOrif' ^ alloy. It is, however, 
a cfunmon vineyard pest in 
W(st Virginia and in many of 
th(' States of the Jli Gsissippi 
\ allf'y and the Middle West 



r'w. 9.- Work of the grape curnUio in berrv of grape- a 
Berry from whieh gruii or larva has emerged; b, aduJt or 
weevil oviposifiogon berry; r. e, . larged section of portion 
of berry, shmviijg egg ravity and egg; d, injured herrycut 
oiK'n, showing larva at work, c, b, d, Enlaiged; r, highly 
magnified. ( From Farmers’ BuJlcfin 284.) 


... biiKte the beetles feed on tbe foliage 

u he grapevme it is lemhly contioUed by spraying with arsom.tc 
"t lead tlic applications being made at the same date as recom- 
mended against the larvie of the giaqie-berry moth and the grape 
root worm. 

An account of the life history and habits of the grape enrenlio 
^Kuuiig methods for its control, are given in Farmers’ Bulletiii 

iioek'-'M- '‘“'I yungous Enemies of tlie Grape East of the 

ty k' .doun ams,’ Fy Messrs. A. L. Quaintaiico and C. L. Shear. 

whictrcs!Lrl^° minute chaleis fly,i Evoxysoma vitis Saunders, 
was <Iisc ve vineyardists in Canada when it 

yy<yco_^.y^,cmity of London, Ontario, by Saunders in 

> Can. Farmer, October 15, 1868, p. 316. ^ ’ 
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1868, infesting seeds of several varieties of cultivated grapes, nanu^lv 
Clinton, Delaware, Rogers No. 4, and an unnamed seedling varit t v 
Since that time, however, this insect has failed to materialize us a 
serious enemy to cultivated varieties of grapes. The adult is a niii i 
hymcnopterous fly. The female insect deposits its eggs by means <jf 
its long ovipositor through the pulp of the grape berry into the 
The larva hatching from this egg is a minute grub, which feeds iipoji 
the pulp within the seed, in which it reaches full devclopiuvni 
Grape berries infested by this pest shrivel and drop before the riiu-n. 
ing period. This shriveled condition of the berries infested by\li[^ 
grape-seed chalcis is the only evidence of its injury that is likelv to 
be confused with that of the larva of the grape-berry moth. 

DESCRIPTION. 

THE EGG. 

The eggs of the grape-berry moth are oval, scale-like, semitnms- 
parent bodies about 1.75 mm. by 1.25 mm. in diameter. They are 
solidly glued to the surface of the berry and although quite flat th('v 
are somewhat more rounded and smaller than those of the codlintr 
moth, which they greatly resemble. Before the larvae hatch I’roni 
them the eggs are not very conspicuous, especially upon the gicpn 
berries, since on account of their transparency they become lost iji 
the ground color of the berry. The eggshell is finely reticulate*. 
The development of the larva can be readily observed through thp 
transparent shell. After the larva hatches the eggshell remains u[)oji 
the surface of the berry and can be more readily seen than the ('gi: 
itself and appears as a whitish spot possessing a pearly iridesceiK'p. 
Upon the purple background of the ripening fruit the eggs are m\\A\ 
more conspicuous than upon the green berries, as shown in figure 7. 
The eggs witn dark centers have been parasitized by the egg pariisite 
Trichogramma preiiosa Riley. 

THE LARVA.^ 

Larva:— 9 to 10 mm. Cylindrical, rather robust, tapering from [segment 1 1 (o luwl 
and [segment] 8 to anal segment. Tale olivaceous-green, with a reddish or pur]ili>li 
tinge from food. Head flattened, slightly bilobed, luteous green on upper jwrts I'l 
lobes, discolored by brown in front; mouth parts and a horizontal dash on sid(' of 
each lobe below m iddle black. Pro-thoracuc shield large but narrow, luteous l^rown, 
bisected by pale green dorsal line. Thoracic feet black, green between joints. Tuber- 
cles plates moderate, a slight shade darker than skin, shming. Anal plate nol chitiii- 
ous. 


i Description by W. D. Kearfott, Trans. Amer. Ent. Soc., vol. 30, p. 293, 1904. 
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THE PUPA. 

The pupjB are 5 mm. (three^ixteenths inch) in length, light green- 
ish brown, with eyes and caudal border of abdominal segments and 
hist two or three segments darker brown. There is a row of coarse 
diort spines near the cephalic border, a row of finer ones aloni' the 
caudal border of the dorsum of each abdominal segment, and eifflit 
bristles, with recurved tips for hooking into the silken cocoon occur 
around the tip of the abdomen. On emergence of the adult from the 
, ocoon the exuvia) are drawn about halfway out of the cocoon. 


THE ADULT.^ 

Endopiza viteana Clem., Proc. Acad. Nat. Sci. Phila. 369, 18G0. 

Vorpompsa vitisclla, Rath von, Pmc. Farmer, p. 170 , 1868. 

/‘riithina rifiwrana Pack., Guide Study Ins., 330, 1869. 

Head, thorax, palpi light brown, specked with darker brown, lower and outer aides 
and tips of jialpi and posterior thoracic tuft dark brown. 

Forewing :-Ground color, lilaceous-blue, middle fascia and large .spots brown over 
laid with much black. Costal spots lighter brown. A dash of white about middle of 
liter third. 

liase to middle fascia lilaceons-blue, inner fascia almost obsolete, represented bv a 
narrow band of black scales, each fringed with light brown, from dorsum but not reach- 
ing . osia by a quarter, three small spots and two small ones between them of brown 
I, Ink scales on costa before middle fascia. And in the same space on dorsum four 
l.lack dots, the dorsal margin narrondy overlaid with light fuscous, brown and black 
.Sl ides, causing a mottled appearance. 

The middle fascia is evenly convex on its inner edge, and is of almost even width 
(hn.ughout, except at about middle of wing, Ihe outer edge curves downward and out 
ivardat right angles to the band, and then turns abruptly upward to costa (in the curve 
Ihm. formed rests the white oblique patch) from outer end of this branch the outer line 
..1 lasca continues inwardly oblique to costa, slightly indented, the lower half of 
ksaa fnangiilar. Color smoky-hlaek on upper half, a small patch of same at onc- 
tiurd above dorsum, otherwise smoky brown, lightest at dorsum. Before anal angle is 
a irumgu ar brown spot. Above the angle an irregular rounded blotch of brown and 
Ida. k, indented at Us lower outward corner by a spur of the ground color, its outline 
ab,. broken by a spur of ground color on its outer upper edge. Apical spot flatly tri- 
angular. Ground rolor of costal margin between fascia and apex, whitish blue four 
■re M. costal spots in this space, the inner a mere outwardly oblique line curving into 
aii.T loiinr end of second spot, latter and fourth are triangular-oblique, third spot 

s.-dM"\vL 1 1*^ ”b P=‘‘<’h “to .scattered a few brown 

s ales. Giha bluish grey, darker at apex and light fuscous at anal angle. Underside 

dark tuscous, whitiA below fold, ihree geminated whitish spots on costa before ap7x 
nd a number of others on extreme edge of costa only, between diesc anrS^ S 
darker with narrow light suheiliate line ’ “ 

silvery-white above, yel- 

.«rdlv and b’t ■ ^ “i same 

iii urd j and between jouits, outwardly smoky-black. 

u«d'"lirhfsc7!“°'‘^ 


‘ Description by W. D. Kearlott, Trans. Anier. Em. Soc., vol. 30, pp. 
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SEASONAL HISTOBY. 

01>servations on the life history of the grape-berry moth extcinl 
over the seasons of 1907, 1908, and 1909. During the latter vi ;<r 
special efforts were made to obtain complete records on the dev(‘!(ip, 
ment of the insect in its various stages. In many respects the seasonal 
conditions during 1907 and 1908 were unusual, the spring of loo' 
being late and the entire season of 1908 unusually early. The soasoti 
of 1909 was in most respects normal. 

LIFE-niSTORY STUDIES IN 1909. 


The emergence record of the spring brood of the grape-berry iiiotli 
was secured from leaves upon which larvse had made cocoons diu in-f 
the fall of 1908. These leaves were left out of doors in a cage all 
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Fig. 10,— niagraiii showing time of emerguiiee of spriug-brood moths of the gmpe-herry moth iu at 
North Fast, Fa. (Original.) 


winter so as to he subject, as nearly as possible, to natural cojuliUtHis, 
On May 17, 1909, 1,000 of these cocoons were separated from this 
mass of leaves and placed in jars in an outdoor rearing shelter (soe 
PL VII, fig. 1) and the following emergence record was secured by a 
daily exammation of the jars and the removal of all moths. 

SPRING BROOD OP MOTHS. 

Time of emergence of s'j^rlng hrood of moths. ~~TMe I gives the emer- 
gence of all the moths from these jars. The total number of motlis 
to emerge was 507. The number of moths that emerged from -)uno 
3 to June 14 was 28, or 5.5 per cent; from June 14 to July 14, loo, 
or 89.8 per cent; from July 14 to August 5, 24, or 4.7 per cent. Ihe 
maximum emergence occurred June 21. (See fig. 10, showing time 
of emergence of the spring-brood moths.) 
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T*ble l.— Tim of emergence of motJis of the grape-hmy moth in the spring of 1909 at 
^ North East, Pa. 
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pat« of 
emer- 
gence. 

Num- 
ber of 
motbs. 

Date of 
emer- 
gence. 

Num- 
ber of 
moths. 

Date of 
emer- 
gence. 

Num- 
ber of 
moths. 

Date of 
emer- 
gence. 

Num- 
ber of 
motbs. 

Date of 
emer- 
gence. 

Num- 
ber of 
moths. 

June 3 

1 

June 18 

18 

July 1 

19 

July 14 

3 

July 39 

1 

6 

2 

19 

17 

2 

18 

15 

2 

31 

1 
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3 
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2 
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4 
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1 

11 

4 

24 

21 

7 

14 

22 
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5 

0 
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3 

25 

23 

8 

3 

23 
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24 
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24 

0 
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17 
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11 

25 

0 



15 

5 

28 

23 
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6 

26 
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14 

29 

29 

12 

6 

27 
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17 

26 

30 

6 

13 

12 

28 
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Since the blossoming period of the grape in the T.ake Erie Valley 
occurs usually from June 13 to June 20, this emergence record of the 
spring moths indicates that the maximum emergence takes place 
during and after the blossoming period. This record also indicates 
that the small percentage of webs containing larvae found in the 
blossom clusters does not represent the full spring brood from spring- 
emerging moths, as has been supposed by some investigators, but 
merely represents the offspring of a very small percentage of the 
earliest appearing moths. 

Oviposition oj spring-emerging moths in conjinemenL — The female 
«;rape-bcrr}^ motli does not oviposit readily in confinement, which 
accounts for the somewhat meager oviposition records obtained. 
No eggs were observed in our rearing cages untd the berries of the 
grape were formed and those found were always deposited upon the 
berries. 


Table II. Oviposition of spring moths of the grape-htrry moih in stock jars at North, 
East, Pa., 1909. 




Date of— 

Days-^ 1 

No. of 

Number 






From 

stock jar. 

of moths. 

Emer- 
gence of 

First 

ovi- 

Last 

ovi- 

Before 

ovi- 
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gence to 



moths. 

position. 

position. 

position. 

last ovi- 
position. 


1 

10 

June 17 

My 1 

July 5 

14 

5 

18 

2 

30 

June IS 

June 24 

July 2 

6 

9 

14 

3 

15 

June 19 

...do.... 

June 30 

5 

7 

11 

4 

20 

June 20 

Jime 30 

...do 

10 

1 

10 

5 

46 

fJune 21 
\June 22 

j-June 25 

July 5 
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14 

6 

32 1 

June 23 

June 27 

July 7 

4 
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14 

7 

16 

June 24 

July 1 

July 1 

7 

1 

7 

8 


Jane 25 

June 29 

July 8 

4 

10 

13 

9 

23 

■ Tune 26 

June 30 

July 12 

4 

13 

16 

10 

29 1 

June 29 

July 7 

July 9 

8 i 

3 

10 

Average 




6,6 

7.1 

12.7 

ilaximura ' 



14 

13 

IS 

1 . Minimum ' 



4 

1 


1 
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Table II gives a record of oviposition by spring-emerging moths 
secured during the season of 1909. This table gives the number of 
days between emergence of the moth and the first oviposition aod 
also the number of days between emergence and the last oviposition, 
The minimum period before first oviposition was 4 days; the average 
6.6 days; the maximum 13 days. The average period between the 
first and last ovipositions was 7.1 days. The longest period between 
emergence and the last oviposition was 18 days. 

Length oj lije oj spring brood oj Records from our rearing 

cages show that many of the moths will live in confinement for a 
number of days, especially when food in the form of honey or sweet- 
ened water is supplied. Table III gives the length of life of 7G 
moths, showing that the minmmm life period was 4 days, the average 
12.9 days, and the maximum 23 days. The average length of life of 
the moths recorded in this experiment very closely approximates 
that of the moths recorded in Table II, which was 12.7 days. 


Table Ml —Length of life of moths of the spring brood of the gTape-hemj moth in con- 
finemenf with food, at North East, Pa., in 1909. 


Number of 
moths. 

Date- 

T^ength 

ofUfe. 

Number of 
moths. 

Date— 

Lenf^th 
of life. 

Emerged. 

Dead. 

Emerged. 

Dead. 




Days, i 




Doys, 




14 ! 

3.- 

June 23 

July 10 

23 

^ 



1? i 

10 

June 24 

July 2 

8 

4 

...do 

July 7 

18 

1 

...do 

July 7 

13 

2 

...do 

July 8 

19 i 

1 

...do 

July 9 

15 



July 9 

20 ^ 

1 

...do 


17 

^ 


June 29 

9 

4 

July 4 

July 12 

8 

5 

_ . .do 

July 1 

n 

2 

. . -do 

July 14 

10 

Si, 

do - 

July 3 

13 : 

1 

, . .do 

July 1.^ 

11 


, . 'do 

July 9 

19 i 

I. 

..do — 

July 16 

12 

^ 

June 23 

July 8 
Jiily 10 

15 ! 

3 

July 13 

July 17 

4 

^ 

do 

17 ; 

2 

.. .do — 

July 24 

11 

^ 

. do. . - - 

July 12 

19 

2 

...do.... 

July 26 

13 







J — - 




Total number of moths. 
l.ength of life: 

Average 

Maximum 

Minimum 


7& 

■ days.. 12.9 
.do.... 23 

.do.... 4 


FIR.«T OENERATIOJt. 

Incubation period oj first-brood eggs . — Table IV gives a record of 
the length of the egg stage for 21 eggs of the first brood deposited 
on grape berries in the field rearing cage. The mhiimum length of 
the egg stage for this number of eggs was 4 days, the average 6 days, 
and the maximum 8 days. 
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F)G. 1- Portion of Outdoor Shelter Used in the Rearing of Insects DuRih 
1 909. (Original.'! 



FIG. 2. Cage Built Over Grapevine in Which the Generations of the Grape- 
Berry Moth Were Reared During 1909. (Original.) 

OUTDOOR rearing shelter AND CAGE USED IN LIFE-HISTORY 
STUDIES AT NORTH EAST, PA. 




Table 
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lY. -Length 0/ incubation of first brood of too, of ihr„ 1 

-S'-'', Pa., in ^ grape-berry moth at Xorth 

n : 1 1 


N'o. of obser- 

Date — 

Days of 1 .. 
incii- ;: uf obser- 

bation, Ij nation. 

vution. 

Laid. 

Hatched. 

1 

June 25 

June 29 
July I 

ii ■ ■ — 


4 12 

3 


5 , 13.... 

J 


July 4 
July 5 

5 ■ M 



1 ^ i 15 

6 


7 ■' Id.. 


-do- 

July 6 
July 7 

6 ! J7 


J u lie 30 

7 J IS ■■ 

9 

July 1 

• i 19... ’‘I 

in 


J uly 8 
July 9 

7 1 20 "-I 

11 


7 ,i 21.. ■[ 



J uJy 10 

«;i ■“I 


Days of incubation; 

Average 

Maximum 

Minimum 


1 Date— 

! 

j Days of 

Laid. 

Hatched. 

i inen- 
' billion. 

i 

Ju^ 3 

July 10 
July u 

...cio 

July 12 
•-.do.... 
July 13 

-do 

July It) 
July 17 


July .5 
July 6 
July 7 
July 8 
July 9 
July 10 
July 12 
- ■ * cio 

8 

6 

6 

5 

4 

6 

5 


July IS 

t> 


Lert^Ji oj Jeeding period of irst-lrood Urvet Ti.. , , 

length of the feeding period of the 

f r d-3: 

due to the difficulty of securing the deposition ofTwr Zn 
her of eggs from the moths in captivity. ® 

^ Lcngtfi oj pupal stage oj Jiret brood. — Table V rives tl.o t: r? 
mg the Iniit of 285 first-brood larv® and the dst f 
moths. The average time for makinv th e 
2 days. The minimum time^retf flri :U:Tf 

making the cocoon the minhnum pupd period w^ 8 davs h “ 
13.2 days, and the maximum 23 days. ^ 

60141°— Bull, no, pt 2—12 4 
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Table V . — Thine of cocooning and the length of the pipal stage of the frst brood of ty 
grape-berry moth at North Nast Pa. , in 1909, 



Larv® 


Days— 


Larvae 


Days— 

larvift. 

left 

fruit. 

MuLLib 

emerged. 

In co- 
coon. 

Total. 

larvae. 

left 

fruit. 

emerged. 

In co- 
coon. 

Total. 

3 

July 29 

Aug. 10 

12 

36 

3 

Aug. 6 

Aug. 24 

18 


7 

...do 

Aug. 14 

16 

112 

2 

Aug. 7 

Aug. 20 

13 


2 

...do 

Aug. 13 

15 

30 

1 

. ..(to 

Aug. 21 

14 

M 

1 

...do 

Aug. 23 

25 

25 

7 

.-.do 

Aug. 22 

15 


1 

July 30 

Aug. 9 

10 

10 

1 

- -.do. . 

Aug. 23 

16 

16 

2 

...do 

Aug. 10 

11 

22 

6 

...do — 

Aug. 24 

17 

l(r) 

1 

...do... . 

Aug. 12 

13 

13 

1 

...do... . 

Aug, 27 

20 

2li 

15 

4 

. ..do 

Aug. 13 

14 

56 

1 

Aug. 8 

Aug. 23 

15 

9 

...do. . . . 

Aug. 14 

15 

135 

6 

. . -do. . . . 

Aug. 24 

16 

96 

2 

. . -do. . . . 

Aug. 15 

16 

32 

17 

, . .do. . . . 

Aug. 25 

17 


1 

...do.. . . 

Aug. 16 

17 

17 

2 

...do... . 

Aug, 26 

18 

36 

8 

July 31 

Aug. 14 

14 

112 

1 

...do. .. . 

Aug, 27 

19 

19 

13 

4 

...do... . 

Aug. 15 

15 

60 

1 

Aug. U 

Aug. 22 

13 

1 

. ..do. . . . 

Aug. 16 

16 

16 

5 

...do. .. . 

Aug. 25 

16 


14 

Aug. 1 

Aug. 15 

14 

196 

12 

...do 

Aug. 26 

17 

204 

9 

...do... . 

Aug. 16 

15 

135 

2 

j.-.do... . 

Aug. 27 

18 

3 

Aug. 2 

Aug. 15 

13 

39 

1 

Aug. 10 

Aug, 22 

12 

12 

8 

...do 

Aug. 16 

14 

112 

10 

'...do 

Aug. 26 

16 

160 

153 

2 

. . .do. . . . 

Aug. 17 

15 

! 30 

9 

. . .do. . . . 

Aug. 27 

17 

1 

Aug. 3 

Aug. 13 

10 

1 

8 

;. . -do 

Aug. 28 

18 

144 

2 

. ..do 

Aug. 16 

13 

1 26 

1 

j...do 

Aug. 29 

19 

19 

13 

...do — 

Aug. 17 

14 

182 

1 

Aug, 11 

Aug. 22 

11 

11 

5 

. . .do. . . . 

Aug. 18 

15 

75 

1 1 

. . .do 

Aug. 25 

14 

14 

30 

3 

. ..do. . . . 

Aug. 19 

16 

48 

\ 2 

. . .do 

Aug. 26 

15 

2 

Aug. 4 

Aug. 17 

13 

26 

i 4 

...do 

Aug, 27 

16 

64 

17 

3 

..do... . 

Aug. 18 

14 

42 

1 .. 

...do.... 

Aug. 28 

17 

2 

...do. .. . 

Aug. 19 

15 

30 

1 

...do 

Aug. 29 

18 

18 

30 

2 

...do 

Aug. 20 

16 

32 

2 

Aug. 12 

Aug. 27 

15 

4 


Aug. 19 

14 

56 

3 

. ..do 

Aug. 28 

16 


.5 

. . .do 

Aug. 20 

15 


3 

...do 

Aug. 29 

17 

' 51 

I 3 

. ..do 

Aug. 22 

17 

51 

1 

. ..do. .. . 

Sept. 1 

20 

20 ‘ 

19 

19 

4 

Aug. 6 

. ..do 

. . .do 

Aug. 19 
Aug. 20 
Aug. 22 

13 

14 
16 

247 

266 

64 

1 285 



1 


Days. 

Average IJ .2 

Maxiruurn 25 

Minimum 10 

Time of emergence of first-brood moths . — The material for sccuriii^^ 
this emergence record of the first-brood moths was taken in part from 
the large rearing cage in which the eggs had been deposited by earliest 
emerging moths in the spring. Infested grape berries were removod 
from the vine in this cage a short time before the larvse had rcadiod 
their full growth. The rest of the material was collected from the 
open vineyard on August 2, 9^ and 10. Since larvse were fouiul in 
webbed clusters in the open vineyard several days before any larvje 
were found in the rearing cage it is probable that a few of the earliest 
full-growm larvae of the first brood had escaped from the fruit before 
it was collected to secure this record, thus making the date of thr 
first-emerging moth in this record a few da 3 ^s later than actually 
occurred under field conditions. Since the date of the last mo lb ol 
the spring brood to emerge in our rearing jars was August 4, and the 
date of the first moth to appear from the first-brood rearing materiiil 
was July 31, there is evidently an overlapping in the emergence of 
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moths of the two broods in the field. Table VI contains a record 
the emergence of 403 moths, and a glance at the table will show that 
the maximum number of these first-brood moths emerged from 
Vii'mst 14 to August 20. The rate of emergence is graphically 
■h<nvu by the curve in figure 11. 

,p yr of emcrgnice of moth a of the, fint brood U\nnmer moths) of the grape- 

* " ' berry moth at North East, Pa., in 1909. 



Num- 

Date of 

Num- 

Date of 

Nnm- ! 

Date of 

Num- : 


ber of 

emer- 

ber of 

emer- 

ber of 

emer- 

her of 

geuce. 

moths. 

gence. 

moths. 

gcnt'c. 

moths. 

genoc. 

moths. ■ 

July ai 

1 

■ Aug. 19 

34 

Aug. 30 

5 

Sept. 10 

1 : 


1 

1 20 

32 

31 

13 

11 

^ i 

10 

5 

1 21 

1 

Sept. 1 

4 

12 

1 ! 

11 

0 

1 22 

17 

2 

0 

13 

3 i 

12 

9 

; 23 i 

7 

3 

. 7 ^ 

14 

0 1 

■ 13 

7 

i 24 1 

19 

4 

4 : 

13 

0 1 

M 

18 


23 

5 

0 : 



lo 

28 , 

1 26 : 

27 

6 

4 i 

i Total . . 

i 403 

Ifi 

24 

1 27 

23 

7 

2 ' 



17 

18 

i 28 

27 

8 

1 



18 

10 



1 29 

1 

18 

9 

1 1 




Oiipositio ft of first-brood moths . — The oviposit ion records of only a 
f('\v moths of the first brood were secured and are not numerous 
enough to give an adequate idea of the length of this period. The 



[ Au9ust Septembep | 

Fig. 1 1.— Diagram showing time of emergence of the first-brood moths of the grape-berry moth in 1909, at 
North East, Pa. (Original.) 

siinie difficulty in getting the moths to oviposit freely in confinement 
wa.s encountered as with the spring-emerging motlus. Table VII 
gives the oviposition of a few individuals of the first brood. 
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Table VII. — Ovipo»ition of Jiret-brood moths of the grape-berry moth in stock jar,? /}♦ 
North East, Fa . , in 1909. 


No. of 
stock jar. 

Number 
of moths. 

Date of— 

Days— 

Emer- 
gence of 
moths. 

First 

ovipo- 

sltlon. 

Last 

ovipo- 

sition. 

Before 
ov {po- 
sition. 

Of ovipo- 
sition. 

From 
emer- 
gence to 
la.U ovi- 
position. 

1 

1 

10 ! 

Aug. 18 

Aug. 27 

Aug. 27 

9 

1 

9 

2 

21 

Aug. 19 

. . .do 

Sept. 8 

8 

13 

20 

3 

21 

Aug, 20 

...do. . .. 

Aug. 27 

7 

1 

7 

4 

1 4 

Aug. 27 

Sept, f) 

Sept, ,5 

9 

1 1 

1 

Average 




8.2 

! 4 

9.2 

Maximum, . 




9 

13 

20 

Minimum. . . 





i 1 i 

T ' 


Tlihernaiioii of jirst-hrood pupx . — Toward the end of Jnlv b<'f(n>(> 
the eggs of tlie second brood had been deposited a large nijnib('r of 
infested grape berries w^erc collected in order to determine if all of dio 
first brood completed the cycle and emerged as adults, or if some of 
them passed the winter as pupae. 

Tables VIII and IX give the record for ^^74 larvae. Deducting the 
dead and parasitized individuals from this number, a complete record 
of 321 specimens was secured. Two hundred and ninety-tw'o adults 
emerged from July 29 to August lo. After the latter date no adults 
emerged. Twenty-nine live pupae failed to, transform and hibornii(('(l. 

Table VIII. — The relative number of transforming and icintcring individuah of Iht lirst 
brood of the grape-berry moth, North East, Pa,. 1909. 


Num- 
ber of 
lurvm. 

Date 

larvae 

left 

berry. 

Numljcr of- 

Moths 

emerged. 

Larvae 

hiber- 

nating. 

Larvae 

para- 

sitized. 

Dead. 

19 

July 29 

13 

0 

0 

6 

20 

July 30 

20 

0 

0 

0 

13 

July 31 

12 

0 

(1 

1 

21 

Aug. 1 

21 

0 

0 

0 

10 

Aug. 2 

14 

0 

0 

2 

32 

Aug. 3 

30 

0 

1 

1 

1.3 

Aug. 4 

10 

0 

2 

1 

18 

Aug. 5 

12 

0 

2 

4 

.30 

Aug. 0 

45 

0 

1 

-1 

23 

Aug. 7 

19 

0 

1 

3 

30 

Aug. 8 

30 

2 

0 

4 

2.') 

Aug. 9 

20 

0 , 

1 

I 4 

32 

Aug. 10 

24 

1 ! 

1 

1 “ 

15 

Aug. 11 

10 

3 ' 

1 


13 

Aug- 12 

11 

1 

1 

i “ 

1 

Aug. 15 

1 

0 

0 

•>. 

10 

Aug. 26 

0 

9 

0 

1 1 

7 

Sept. 11 

0 

7 

0 

i 0 

5 

Sept. 13 

0 

4 

0 

1 

3 

Sept. 12 

0 

1 

0 

1 2 

2 

Sept. 18 

1 0 

1 

0 

i 1 
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T\BLE l'!‘i.Sumimry of Table. VIII shoxiing nmnher arid percentage of fr^UhTood 
larvse of the grape-herrg moth that transform. 


Obsorvations on— 


N'lUTilK^r oflarvie 

v iiintHT of iiiolhs eiiiorgfiu . . . . 
s'liiiilK^r of hifjornating pnpo'- 
of parasiii^-od Ian <0 . . 
N iiHiVu'r of dcjid individuals. . 


Xumbor, 

Ter t>ent. 

3T4 

m.o 

2*12 

78.1 

29 

7.H 

11 

2-9 

42 

11.2 


Length of life cycle of first gemration.—The results of tlie pre- 
cLMlin^ observations on the separate stages of the grape-berry moth 
]\i\ve been sunniiarized in Table X, which shows an average period 
(if 44.2 days for the life C3^cle of the first generation. 

T\f?id': X.—Life q}de of the first generation of the. grape-hrrrg moth n.'f determined from 
ohserraiions on the separate stages; summaries from the previous tables. 






Stages of development. 

.\verage. 

Maximum. 

Miniiuuni, 


Buga. 

Day ft. 

Dayx. ^ 

l.<'!blh of feeding 

2.1. 0 : 

■M 

19 

Milking of (oooon 

I’uju! stage 

} ir,.2 

1 2.^ 

1 

10 

lUtvs diinnion of life ovelc 

44.2 

66 ; 

33 


Taulk XI.— Life eyvle of the first generation of the grape-berry moth, as observed by 
rearing in 1909 at North Kast^ Pa. 





Dates of— 



Days duration — 

No. 

V-KSi 

d('[)o>i- 

tion. 

natch- 
in g. 

Leaving 

fruit. 

Pupil- 

lion. 

Emerg- 
ence of 
mot !!.■<. 

Incu- 
bation 
of eggs. 

Feed- 

ing 

period 

of 

Larvic ■ 
mak- j Pupal 
ing stage 

Life 

cycle. 

■ 






larvne. 

cocoon.! 


1 

Jiiiv 2 

July 10 

.\ng. 5 

.Vug. 9 


8 

26 

4 ^ 


2 

July 3 

Julv 11 

Julv 31 

Aug. 14 

8 

2(1 


42 

;i 

.!u!v 0 

. . . do. . . . 

. . .do 


Aug. IS 

6 

20 


44 

4 

Julv 7 

July 12 

. . .do 


Aug. 16 


19 


40 


...do.... 

...do. . . . 

.■\ug. 6 

-Vug. 7 

5 

25 

1 

t'l 

■ July 8 

July 13 

Aug. 4 

Aug. 6 



22 

2 ' . 


1 7 

...do.... 

...do.... 

Aug, .I 

...do. . . . 

Aug. 19 

5 

23 

1 : 13 

42 


...do... . 

...do. . . . 



...do....' 



: 1 

42 

9 

July 9 

...do 1 

Aug. ,1 

Aug. 6 ! 


4 I 

2,3 

1 

: 111 

...tlo 

...do.. . 

Aug. 6 

Aug. 7 


4 ! 

24 

3.3 

1 

I n 

...do... . 

...do i 

Aug. 1.5 

Aug. 17 

Aug. 31 ! 

4 

2 i 14 

53 

i 12 

July 10 

July 16 ! 

Aug. .5 

Aiig. 8 

6 

20 

3 1 




1 





i .Vvf'rage 





A, 4 

23.2 

33 


1? 8 






.8 

4 



! Minimum.. 





19 









1 



1 



I he average figures in Table X agree closely with the results 
obtained from tlie roarings of life-cycle series (Table XI). It will 
he noted under the life-cycle column that six individuals completed 
their life cycle the same season, while six pupae wintered. The shortest 



38 


DECIDUOUS FRUIT INSECTS AND INSECTICIDES. 


life-cycle period was 40 days, the average length 43.8 days and the 
longest 53 days. There is a difference of less than half a day in tlio 
averages for the two separate rearings. 

SECOND GENERATION. 

IncuMHon ^period of 8eco7id-hrood eggs. — For reasons previoiislv 
assigned the record of egg laying by the moths in confinement is 
very scanty. Table XII gives the length of this stage for nine 
of known origin. The incubation period of these eggs is longer tl\;i]| 
in the record secured for eggs deposited by the spring-cmerginu 
moths. The number of eggs recorded, however, is far too sniiill to 
admit of generalization on this topic. 


Table XIL — Length of inenhation of sec.ond-hrond eggn of the grape-berry iuofli. Ao/f/j 
EaM, Pa.^ 190f). 


No. of 
abserxa- 
tion. 

Date— 

Days of 
incuba- 
tion. 

No. of 
observa- 
tion. 

Date— 

Days of i 
iiK-nl;>a- | 
tioii, ; 


Hatched. 

Laid. 

Hatehed. 

1 

Aug. 27 

Sept. 7 

11 

1) 

Sept. 2 

Sept. 12 

iO 

2 

Aug. ;t() 

Sept. 9 

10 

7 

Sept. 4 

Sept. 13 

y 

3 

. ..do 

Sept. 10 

11 

8 

.-.do 

Sept. 14 

ID 

4 

Aug. 31 

Sept. 11 

11 

y 

Sept. 5 

- ..do 

9 


Sept. 1 

...du..... 

in 






Bays of incubation; 


Average - ]!‘.l 

Maximuni 11 

Minimum ;i 


Length of feeding period of second, -hrood, larvse. — Tables XIII-XIV 
give the feeding period of second-brood hirv® under two entirely 
different conditions, namely, larvae reared on green fruit in sleek 
jars under a rearing shelter (Table Xlll) and larva? feeding <iii 
fruit grooving on a vine (Tabic XIV) in a largo outdoor rearing Ciigc 
(see PI. Vn, fig. 2). 


Table ’Xlll.—Length of the feeding period of the secondhrood larrx- of the grapt-btrrij 
inoth under conji-nement in jars, North East. Pa., 1909. 


No. of 
observa- 
tion. 

LarviO 

hatched. 

l-arv® 
left fruit. 

Number j 
of days. ! 

No. of 
observa- 
tion. 

Larvic. 

hatched. 

1 -arvm 
left fruit. 

■ 

Number 
of days. 

1 

Aug. 27 

Get. 

0 

40 

12 

Aug. 30 

Oct. 26 

57 

2 

. . .do 

Oct. 

9 

43 

13 

...do 

Nov. 1 

63 

3 

Aug. 29 

Oct. 

17 

49 

14 

...do 

...do 

63 

4 

...do 

...do. 


49 

15 

Sept. 11 

Nov. 3 

53 

5 

. ..do 

Oct. 


52 

10 

...do 

Oct. 25 

44 

6 

. ..do 

Oct. 

21 

53 

17 

...do 

Nov. 3 

53 

7 

...<lo 

...do. 


53 

18 

...do 

. ..do 

53 

8 

Aug. 30 

Oct. 

22 

53 

19 

...do 

...do 

53 

9 

...do 

Oct. 

25 

56 

Average 


52. 6 

10 

do . . 

. . .do. 


50 



63 

11 

..idol... 

, ..do. 


56 ^ 


40 
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T*blk XIV .— of the feeding pmorf of second-hrood larm of the grape-berry moth 
infnnt on the vines under large outdoor rearing eage^, North East, Pa., 1909 , 


Nuin'ber 
of larvff,. 

hatched. 

Larvfe 
left fruit. 

Number 
of days. 

Number 
of larvae. 

T.arv!e 

hatched. 

Larvae Number 
left fruit. ! of days. 

6 

Auk. 2,t 

Sept. 25 

31 

<) 

Aug, 25 

Oct. 7 43 

1 

...do....: 

Bept, 26 

32 

1 

. ..do 

Oct. 8 , 44 

3 

...do...... 

Sept. 27 

33 

6 

. ..do 

Oct. 9 ; 4.5 

9 

...do 

Sept. 28 

34 

7 

...do 

Oct. 1(1 : 4(1 

1 

. ..do 

Sept. 29 

35 

7 

...do 

Oct. 11 ■ 47 

g 

...do 

Oct. 2 ; 

38 

1 

...do 

Oct. 17 i 53 

7 

...do 

Oct. 3 

39 

A verage 

40.3 

7 

...do 

Oct. 4 

40 

Maximum 

1 53 

10 

. ..do 

Oct. 5 

41 


I ;U 

8 

...do 

Oct. 6 

42 





The infested ^ape clusters were removed from tlie cage just 
})ofore the hvvse were ready to leave the berries. These larvae 
hatched from eggs deposited between August 20 and 25. It was 
im]>ossible to determine the exact date of hatcldng of all of the eggs, 
but only a very small number hatched previous to August 25 and 
this may account in a measure for the sliorter average period of 
feeding than is recorded for tlie larvae from the stock jars. In addi- 
tion to this all but one of these larvje liad left tlie fruit pre^dous to 
the occurrence of a decided drop in temperature between October 
12 and 20, whereas only two of the larvse had emerged from the 
fruit in the stock jars. Hence, since insect activities were slight 
during this cold wave the period spent in the fruit by those larvae 
wiiicii had not escaped previous to its occurrence was abnormally 
} prolonged. 

The minimum period spent in fruit by larva3 in the rearing cage 
was 31 days as against 40 days by lliose in stock jars; the average 
40.3 days as against 52.6 days, and the maximum 53 days as against 
03 days. 

Date second-brood larvse learn fruit . — A record was made of the period 
during which the larvae leave the berries, with a view to ascertaining 
whetlier many of them are likely to be removed from the vineyard 
wlien the ripe gi*apes are being marketed. A large number of larv» 
wliifJi infested grape clusters were collected from vineyards August 
20-24. At this flate few if any of the larvae of the second brood 
had fully matured. Since the emergence of the two broods of moths 
overlap it is quite likely that some of the larvse in this record belong 
to the first brood. Daily examinations of the collected material 
were made and the record of the larvie leaving the fruit is given in 
liable XV. 
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Table XV. — Time of mond-brood larvse of the grape-herry rnoth leavijig berrieg in, rt.rn 
fromfniit collected in the field, North East, Pa. ■ 


Date of 
leaving 
tlie fruit. 

Num- 
ber of 
larvse. 

Date of 
leaving 
the fruit. 

Num- 
ber of 
larvae. 

Date of 
leaving 
the fruit. 

Num- 
ber of 
larvae. 

Date of 
leaving 
the fruit. 

Num- 
ber of 
larvae. 

Sept.22 

11 

Oct. 6 

63 

Oct. 20 

2 

Nov. 3 

6 

23 

21 

7 

60 

21 

9 

4 

0 

24 

15 

8 

40 

22 

5 

5 

1 

25 

19 

9 

38 

23 

6 

6 

0 

26 

8 

10 

50 

24 

0 

7 

1 

27 

11 

11 

24 

25 

7 

.8 

7 

28 

16 

12 

14 

26 

13 

9 

3 

29 

21 

13 

5 

27 

1 

10 

0 

30 

12 

14 

! 0 

28 

0 

11 

2 

Oct. 1 

12 

15 

2 

29 

4 

12 

4 

2 

73 

16 

1 

30 

1 

13 

1 

3 

39 

17 

2 

31 

4 

14 

2 

4 

3S 

IS 

4 


24 




43 ; 

19 

0 

2 

19 1 

Total . 

745 


In all, 745 larvse emerged. Tim table shows that 569, or four, 
fifths of the larvse, left tlie fruit in 20 days, from September 22 to 
October 11, and that the remaining 149, or one-ilfth, left the fruit 
between October 12 and November 14, a period of 34 days, making a 
total period of 45 days during which second-brood larvm were leaving 
the fruit. Since the heavy shipment of Concord grapes does not 



Fig. I2.-I)iagrain showing time of leaving the grape berries by second-brood larvK of the grapobeny • 
moth, from fruit collected in the field, North East, Pa., 1909. Daily mean temperature Fahrenheit. 
(Original.) 


occur until October 1 , fruit in infested vmey ard areas would have to 
be removed during the first week of the picking season in order to 
remove many of the larvae from the vineyard with the crop. 

Figure 12 shows the correlation between the fluctuations of tem- 
perature and the activity of the mature larvae of the second brood 
in leaving the grape berries in the fall of 1909. The dotted line 
represents the daily mean temperature, and the solid line the rate 
of emergence of the larvae from the berries. It will be observed that 
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there was a period of very low temperature from October 14 to 18, and 
that this is correlated with an almost complete cessation of etnerj^euce 
of the larvsB. There is no doubt that the abnormally low tempera- 
ture for this date prolonged the emergence period of the larvae for 
the season o^ 1909. 

NfISCELLANEOUS REARING RECORDS FOR THE SEASONS OE ]907 AND 

1908. 

The rearing records for the seasons of 1907 and 1908 are loss exten- 
sive and not so complete as those made a year later, but they agree in 
gtMicral with the more complete records of 1909. Table XVI gives 
the emergence record of 24 moths of the spring brood for the season 
of 1907. 

Table XVI .— of emergence of mollis of the grape-berry moth in the spring of 1907. 


Date of 
emer- 
gence. 

Num- 
ber of 
motluj. 

Date of 
emer- 
gence. 

Num- 
ber of 
moths. 

Date of 
emer- 
gence. 

Num- 
ber of 
moths. 

Date of 
emer- 
gence. 

Num- 
ber of 
moths. 

June 21 

1 

June 25 ; 

4 

June 30 

1 ' 

July 6 

1 

22 i 

1 

26 

3 

July 2 

1 

7 

1 

23 1 

1 

28 1 

3 

3 

1 . 

10 

1 

24 

3 

.29 I 

1 


4 

1 i 


i 


No record of egg deposition by the spring brood of moths was 
secured for the season of 1907, nor was a record made of tlie length 
of tlic larval stage for the first brood. 

The complete record of two pupge of tlie first brood was secured dur- 
ing 1907 which covered a period of 13 days for this stage, and a record 
of one pupa in 1 90S which covered a period of 12 days. These records 
arc shorter than the average length of this stage for a large number 
of specimens observed in 1909 (see Table V, which shows a period of 
15.2 days). 

An emergence record of 695 moths of the first brood was secured 
during the season of 1907. (See Table XVIL) Unfortunately some 
of the earliest maturing larv® had escaped from the infested fruit 
before it was collected. Hence some of the earliest emerging moths 
are not shown, since the first emergence in this record is dated 
August 17. 

Table XVII. Time of emergence of first-brood moths of the grape-herry moth North East 
Pa,, 1907. 


Date of 

Num- 

Date of 

Num- 

Date of 

Niim- 



emer- 

ber of 

emer- 

ber of 

emer- 

ber of 

emer- 


gence. 

moibs. 

gence. 

moths. 

gence. 

moths. 

gence. 

moths. 

Aug. 17 

56 

Aug, 26 

105 

Sept. 1 

22 

Sept. 9 

39 

19 

5 

27 

33 

2 

13 

11 

19 

20 

29 

28 

36 

3 

7 

14 

3 

21 

70 

29 

60 

4 

11 


22 

24 

34 

57 

30 

31 

36 

28 

5 

22 

Total . 

695 
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Figure 13 gives a graphic representation of the rate of emergoji^.^, 
of the moths of the first brood for the season of 1907. 


The most extensive record of the egg stage of the second brood 
was secured in the season of 1907. Table XVIII gives the Ien{r^K 



Fig. 13.— Diagram showing the time of emergence of the first-brood moths of the grape-berry moth in K^i; 
at .North East, Pa. (Original.) 


minimum being 5 days and the maximum 9 days. This I’t'roid 
shows a sliorter period than that secured for a smaller nuinlxT of 
eggs in 1909 (see Table XIT, which sliows an average of 10.1 days, 
a minimum of. 9 days, and a maximum of 11 days). 


Table XVIII . — Length of incubation of second-brood eggs of the grape-herry moth, Xorth 
East, Pn., 1907. 


No. 
of ob- 
serva- 
tion. 

: Date — 

Days 
of in- 
cuba- 
tion. 

No. 
of ob- 
serva- 
tion. 

Dale— 

Da}'s 
of in- 

No. 
of ob- 
sorva- 
(ion. 

Date— 

Ihiy; 
of i n- 
cuba- 
tion. 1 

Laid. 

Hatched. 

Laid. 

Hatched. 

euba- 

tiOD. 

Laid. 

Hatclied. 

1 

Aug. 31 

Sept. 6 

6 

14 

Sept. 1 

Sept. 9 

8 

27 

Sept. 10 

Sept. l(i 

6 i 

2 

...do 

. . .do 

6 

15 

- - .do 

. .do 

8 

28 

. do.... 

Sept. 17 

J ‘ 

3 

...do — 

...do.... 

6 

16 

. . .do — 

...do 

8 

29 

Sept, n 

Sept. 16 

il ■ 

4 

...do 

.. -do 

6 

17 

.. .do 

...do.... 

8 

30 

. . .do — 

Sept. 17 

C 

5 

-- .do 

Sept. 7 

7 

18 

Sept. 10 

Sept. 16 

6 

31 

- . . do 

...do — 

6 . 

6 

.. .do — 

.. -do — 

7 

19 

. ..do 

. . .do — 

6 

32 

Sent, 12 

...do.... 

5 

7 

...do.... 

.. .do — 

7 

20 ; 

...do.... 

...do.... 

6 

33 

...do 

...do.... 

5 ■ 

8 

...do 

...do.... 

7 

21 

. ..do 

L . .do 

6 

34 

...do.... 

. ..do — 

5 ■ 

9 

...do.... 

. . .do 

7 

: 22 

. . .do 

b. ,do 

6 

35 

. ..do 

, Sept. IS ' 

fi ■ 

10 

.. .do 

Sept. 8 

8 

: 23 

.. .do 

,...do — 

6 


1 



11 

.. .do — 

.. .do — 

8 

24 

.. .do 

b . .do 

6 


Average 

fi. j 

12 

. . .do — 

. . .do 

8 

25 

-- .do — 

.do 

0 


Maximum . . 

s 

13 

Sept. 1 

Sept. 9 

8 

20 

.. -do 

j...do.... 

1 6 


Minimum .... 








1 
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Tabic XIX gives the emergence record of 279 motlis of tlie spring 
In'ood for the season of 1908. There is a variation of several days 
in the dates of the maximum emei^ence of the motlis for the tliree 
seasons, the maximum emergence being nearly a week earlier in 
1908 than in 1907 and 1909. In each instance, however, the period 
of maximum emergence of the moths coincided quite closely with 
the period of full bloom of the grape. 

T.\nf,K XlX.— Timt' of emergence of moths of the grape-hern/ moth in (he spnmj of J 908, 
North East, Pa. 


Date of 
emer- 
gence. 

Num- 
ber of 
1110 Ois. 

Dale of 
einer- 

; gonee. 

Num- 
ber of 
molhs. 

Date of 
emer- 
gonco. 

Num- 
ber of 
moths. 

Dale of 
emer- 
gence. 

Num- 
Iht of 
mot h.s. 

Jnne 1 

6 

June 19 

15 

i Julv 3 

3 : 


1 

June 7 

5 

; June 20 

15 

j July 5 

1 ^ 

July 16 

1 

June S 

17 

1 Time 21 

1 

July 6 

2 

July 17 


June 9 

7 

June 22 

7 

July H 

1 

, July 19 ' 

1 1 

June 10 

12 

June 23 

i S 

July 9 

1 ^ 

July 20 : 

1 2 

June 12 

16 

June 24 

9 

July 10 

1 ■! 

July 22 

1 

June 13 

30 

June 25 

4 

July 11 

] 1 

July 23 


June 15 

14 

June 26 

3 

July 12 

1 ! 

July 25 1 

1 

June 16 

22 

June 29 

11 

July 13 

1 ! 


June 17 
June 13 

17 

33 

JlllV 1 

1 

July 14 

1 ' ! 
j 1 

Toial . 

' 279 


Figure 14 gives a graphic description of (he rate of emergence of 
tlie spring brood of moths for 1908, showing that the maximum 
miniher of moths emerged after June 13— about the date that grapes 
normally (‘ommence to blossom. 



Ho. 14. Diagram shoe ing the time of emergence of the spring-brood moths of the grape-berry moth in 
i90S, at North East, Ta. (Original.) 


Tlie first record oi oviposition in 1908 was made of eggs found 
in very small berries in rearbig cages June 17. No record of the 
egg stage of the first brood was secured, on account of great diffi- 
enUy in getting moths to oviposit in confinement. The larval period 
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of one specimen of the first brood in 1908 was secured. This larva 
hatched June 20. It emei^ed from fruit and started to mako i]^ 
pupal case July 10, and had transformed to pupa by July 12,niul^i,j(^ 
the larval stage 22 days in length. This period coincides 
closely with tlie average larval period secured for several la]'^ ;e 
the first brood during the season of 1909, which was 21.25 days. 

The earliest record of emergence of first-brood moths was nunk 
on July 13 from a pupa found July 1 on a leaf in the rearing catf,. 
in 1908. This is 10 days earlier than the record for other luotlis 
from the same source (see Table XX). The emergence record ia 
tills table is doubtless somewhat abnormally early, owing to tJu^ fact 
that the temperature in the rearing cage was several degrees 
than outside. 

Tabie XX.— Time of emergence of Jirst-brood moths of the grape-berry moth, Xorlh Eust 

Pa., ms. 


Date of 
emer- 
gence. 

Niiin- 
her of 
moths. 

Date of 
emer- 
gence. 

Num- 1 Date of 
her of [1 einer- 
moths. gcnce. 

Num- 
ber of 
moths. 

Date of Nmn- ' 
emer- j her of j 
gence. | moths. : 

July 23 

3 

: July 26 

!i 1 

26 !: July 29 , 

4 

Aug. 1 j 1 : 

July 24 

4 1 

1 July 27 

31 ' Julv 30 1 

2 

. __ _ 

July 25 

8 . 

i July 28 

9 July 31 ! 

3 

Total . : 111 1 

1 1 


SUMMARY OF LIFE-IIISTORY STUDIES OF THE GRAPE-RERRY MOTH. 

Life-history studies of this pest at North East, Pa., during the 
seasons of 1907, 1908, and 1909 indicate that there is only one full buMKl 
of larvae and a partial second brood each year in the vineyards of tlic 
Lake Erie Valley. The partial second brood of larvie, however, h 
larger in numbers than the full first brood, proliably on accoum df 
the large number of fatalities that occur among the pupas during' 
the winter season which tends materially to lessen the number ef 
moths that emerge in the spring. The moths from overwintering 
pupsD commence to emerge about June 1. (See fig. 15, with euive 
showing length of the various stages of the grape-berry moth for die 
season of 1909.) Less than 25 per cent of these spring-emerging 
moths appear before the grape is in full bloom. The total emergenco 
period of the spring moths is about fiO days. As the period of uinxi- 
mum emergenco is from June 10 to July 10, it overlaps into the emer- 
gence period of the first bi’ood. About 4 to 6 days elapse between the 
emergence of the moths and the deposition of eggs. The egg stnge of 
the first brood covers about 6 days. The larval period covers about 
23 days and the pupal stage about 13 days. A small percentage of 
the pupae of this first brood pass the winter. The moths of the first 
brood commence to emerge during the latter part of July, the 
mum number emerging from about August 10 to September 1. The 
period of incubation of the second-brood eggs is a little longer than 
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tliat of the first brood. (See Tables IV anti XIL) The larval stage 
of this' brood is also longer than that of the first brood, the average 
being 22 days for the first brood of larvte as against 40 days for the 
liii vie of the second brood. The lai-vte of the second brood com- 
iiiouce to leave the fruit about the middle of September, The 
maximum number of larvse leave the fruit durmg the last week in 
September and the first 10 days in October. By October 15 the 
number of larvae found in the fruit upon the vhies is very small. By 
this date practically all of them have dropped to the ground and 
Inriiied pupal cases on the small percentage of grape leaves (hat 
have fallen prematurely from the vmes. Rarely is a pupal case 
of (his second brood found on the leaves attached to the vines. On 



Fig. 15.— Seasonal history o( the grape-berry moth as observed in 1909, at North East, Pa. (Original.) 


(lie moist leaves on the ground beneath the vines the second-brood 
sirviB and also a small percentage of the first brood make their 
cocoons and pass the van ter as pupte. 

PARASITIC ENEMIES. 

Detailed studies of the habits and life liistory' of the grape-berry 
moth during the past few years have shown that this insect is beset 
>nth a largo number of hymenopterous parasites. Previous to the 
study of the habits of this pest made by Prof. M. V. Slingerland in 
the vineyards of Chautauqua County, N. Y., the oidy record of 
attack by parasites found in the literature on this subject is made by 
Dr. C. V. Riley in 1869. Two maggots were foimd by hun destroying 
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the larvse of the grape-berry moth, but be failed to rear the {i(j|j]|. 
parasites from them. 

During his studies of this insect covering the seasons of 190;.{ aiui 
1904, Prof. Slingerland reared six different kinds of parasites of 
grape-berry moth, which he considered an unusually large nujiil;^,,. 
Four of these were ichneumonids and two were braconids. 
roarings by Prof. Slingerland arc quoted as follows:* 

Rracon scrutator Say. (Boston Joum. Nat. Hist., I, 254). The maggot of this 
Braconid parasite seems to feed externally on the nearly full-grown caterpillars t,f 
second brood at work in the green fruit in August. Their little, white eocoftiis 
spun in the infested berries. The adults emerged in about two weeks on the 
dates: Aug. 28, Sept. 1, 4, and 10. ' 

Bathpmtis sp. near tcrminalis Aslim. Wc reared two females of this compare 
large parasite from hibernated pupse on May 31. The grape-berry moth caIf‘r[Ji]]^J 



Fig. ifi.— Thtjmarif! sUngt^rlandana, a common parasite of the grape-berry moth. Enlarf:ed. ( Arid SJiiij- 

erlund.) 

had pupated and the parasite’s coewn filled that of its host. Dr. Ashmead reporis fiiir 
specimens as probably undescribed, but possibly terminalis, which was dcscrlhcd 
from a male only. 

Ghjpta animosa Cress. (Trans. Am. Ent. Soc., Ill, 154). One spei^inien of llii 
Ichneumon emerged from an over- wintered cocoon on June 4. It spun a very tlnn 
cocoon and had evidently killed the caterpillar, as no trace of a pupa Avas foiiiid. Tlio 
recorded hosts of this parasite are Puidwea scudderiana, two other Tortrieids and a 
Pyralid. 

Gli/pta ■ vulgaris Cress. (Trans. Am, Ent. Soc., Ill, 157). Two specimens of ilib 
common })arasite eraiTged on August 25 and 27 from thin, white cocoons ncarh- fillin? 
their host's cocoon in a wild grape. Like Glypia animosa, this specie.s evidently kilh 
the caterjullar, but it works on the summer brood. It is also parasitic on a-s])ecies of 
Gelechia and on a Pyralid {Margamnia quadristigmalis). 


' Bill. 22.1, Cornell Univ. Agr. Exp. Sta., pp. 52-,A1, 1!K)4. 
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Vrogasier [—Avankles] canarsix Ashm. (Ent. Sop. Wash., IV, 127, with figure). 
Found the cocoons of this probable parasite in the webbed blossoms where grape-berry 
moth caterpillars had worked. Two specimens emerged on July 3 and 7. Its other 
known host is the Pyralid {CanwrBia hammondi). 

Thnmris slingirJandana Ashm. [fig. 10] (Can. Ent., XXXVI, Nov., p. 333). From 
Ainrust 15 to 27, we reared 17 specimens of this little black Ichneumon withorange- 
[aUrod. light yellow-banded logs from the cocoons of the grape-berry moths working 
ill jn.th wild and cultivated grapes. Its cocoon ot'cupies about half the space inside 
(he liost’s cocoon, and evidently the caterpillar was its victim. 

Ill the miscellaneous rearings of the tlilTerent stages of tlio grape- 
lu'irv moth made at the field laboratory of the Bureau of Entomology 
;it ^h^rthEast, Pa., from 1906 to 1911, in eoiinection with life-history 
^{iuli(‘s, together with parasitized specimens observed and eolleetod 
ill the vineyards, 12 additional hymenopterous parasites of different 
species have been recorded as preying upon this insect. This makes 
a tolal list of 17 different parasites known to prey upon this vineyard 
p,st in the Lake Erie Valley at some stage or other of its life cycle. 
This is a long list of natural enemies for an insect. These jiarasites 
are doubtless an important factor in reducing the numbers of the 
(;r;i])c-herry moth and their occurrence may explain to some extent 
(h(‘ ductualions in its numbers wliich occur from year to year. 

Til the rearing work conducted at North East, Pa., all of the adult 
])jirasites emerged from jars containing (‘ither larva) or pupie of the 
gi';ipe-l)erry moth during the peiiod between July 12 and September 
14. No j>arasite.s w(‘re collected in the early spring from overwinter- 
ing cocoons, although a large amount of this material was carried over 
tli(‘ winter of 1908 for the purjiose of making life-history studies dur- 
ing the season of 1909. This would indicate that iiarasitism is most 
active upon the developing first brood of larva) and pupa) about the 
period at wliich this brood exists in the greatest numbers. It would 
seem, therefore, that the great activity of those painisites during this 
pin-iod must ho an important factor in curtailing the second brood 
of grape-berry moth larvae that is so destructive to 'the grajie berries 
at the ajiproacli of the ripening season. 

Five of the parasites roared were braconids, seven were ichneu- 
inonids, all reared from larvae and pupay and one, a chalcidid, 
loan'd from the eggs of the grape-berry moth. All of the parasites 
with the oxci'ption of the egg parasites were detoriiiinod by ifr. II. L. 
^ icreck, of the Bureau of Entomology. Their names arc given in 
lablo XXT, which also gives the date of their emergence, the stage 
of the host, tne number reared, and the other host insects from 
which they have boon previously recorded. 
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Table XXJ.~-PaTmte8 reared from (he grape^herry moth {Polycrosis viteana) f f-fi- 
vpon the fruit of wild and cultivated grapes at North East, Pa., 1906-1912, 


Family. 

Date of emergence. 

Stage of 
host. 

Number 
of speci- 
mens 
reared. 

URACOKID^E. 




Micro bracoii mellitor Say 

Aug. G-19, 1909.... 

Larva. , . 

15 

Microbracon dorsator Say 

Aug.3-Sept. 1,1911. 
Aug. 12, 1911 

...do 

9 

1 

Ascogaster carpocap^ic Vier 

Aug. 14; 1911 

Pupa.... 

4 


Aug. 9, 1909 


1 



pupa. 


ickneumontda:. 




Vh.y tod ictus sp 

July 13, 1906 . ' 

LsrvEi 

1 

Epiurus ind abator var. uigrifrons 

Aug. 5, 1911 

...do ' 

2 

Vicr. 



Orthizama sp 

July 13, 1908 

L .do 1 

1 

Sept. 13, 1907 ^ 

i. . .do 

2 

Omorgus noise Ashm. race 

Aug. 10-22, 1909... 

...do 

2 

Dioctes obliteratus Cress 

July 13, 1906 

Pupa.,.. 
...do 

1 

Dioctes obUteratus Cress 

July 21, 1907 

2 

Dioctes obliteratiis Cre^s 

July 22, 1908 

.do 

1 

Dioctes obliteratiis Cres.s 

Aug. 2-27, 1909--.- 

L . .do 

27 

Dioctes ohliteratus Cress. 

Ang.2-27, 1911.... 

i...do 

21 

Ameloctoniis sp 

Aug. 24, 1909 

i...do 

3 

Itoplectis eonquisitor Say . . 

Aug. 3, 1911 

.. do. 

2 







Previously recorded hosts 


Do. 

No record. 

Carpocapsa pomoopiia 
No record. 


Do. 

Do. 

Da 


Nola sp., a pyralid 
Gelechia riihidella. 

Do. 

Do. 

Do. 

No record. 

Many species of tortricid-i 
noctuids, bombyeids, auJ 
tineids. ’ “ 


In glancing over this table it will be observed that the parasite 
reared in greatest numbers from the grape-berry moth was Diodes 
olliteratus Cress. Mr. Viereck states that the supposedly new spodeg 
roared by Prof. Slingerland in 1904 and named b}^ Dr. William II. 
Ashmead ^ as Tkymaris slingerlandana Ashm. (see fig. 16) is the 
same as Diodes ohliteratus Cress. The largest number of parasite 
specimens reared by Prof. Slingerland belonged to* this species; hence 
it is very probable that it is quite widely disseminated throughout the 
vineyards of the Chautauqua County grape belt wherever the grape- 
berry moth abounds, and is perhaps the most effective enemy of the 
grape- berry moth of all of the parasites mentioned in this list. 

In addition to the parasites previously mentioned as attacking the 
larvae and pupae, on September 7, 1906, a large number of parasitized 
eggs of the grape-berry moth were found in a badly infested portion 
of the vineyard of ^Ir. W. S. Wheeler at North East, Pa. A num- 
ber of adults were reared from these parasitized eggs and later 
identified by Dr. Howard as Trichogramma pretiosa Riley. This is 
the first record of parasitized eggs of this insect that has come to our 
notice, and it is the only instance in which this condition has been 
observed during this investigation. 


I Can. Ent., vol. 30, pp. 333-334, November, 1904. 
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pegbeb of vinbyabd infestation in eeie county, pa. 

The infestation of vineyards by this pest is by no means general. 
It frequently happens that serious infestation will be confined to one 
or two rows along the edge of a vineyard or runnmg in for a few 
vines at the end of a number of rows, or again, in an irregular patch 
at the corner of a vineyard. Usually such areas of very serious 
infestation are adjoining hedgerows, fences, or bordering rough 
lauds which admit of the accumulation of leaves and trash, pn 
(he other hand, the worst infestation over a large area coming under 
our observation was m a vineyard which was surrounded by neither 
licdges nor ditches, was a considerable distance from woodlots or 
rough land, and was subject to clean culture and excellent care. 
A'oiin, it is not unusual to find a vineyard portions of wlihdi liave 
hcen badly infested for a number of seasons but adjacent vineyards 
comparatively free from infestation. Because of this seemingly 
erratic infestation it is exceedingly difficult either to estimate tlie 
iictual damage wrought by the pest or to secure reliable results for 
comparison as to the amount of benefit from remedial treatment. 
Another result of this erratic infestation is that the vincyardist 
will minimize the extent of the injury or even entirely overlook it 
until picking time, when he is astonished to discover the large amomit 
of damage that has been done. When this abundant evidence of 
injury is brought so clearly to his attention at picking time he is 
likely to make a vow to take some steps toward the eradication of 
the pest next season, but only too often, unless the first brood is 
extremely abundant, the period for effective treatment is again per- 
mitted to slip past and the extent of injury at picking time is likely 
to be the same as in previous years. An additional result of this 
somewhat restricted and local infestation is that methods of control 
of the pest are not so freely discussed among the vineyardists and 
there is not the impetus of a general effort to effect its control that 
there is hi the endeavor to combat an insect whose injury is more 
apparent and widespread, as in the case of the grape rootworm and 
the grape leafhopper. 

The statements dealing with the destructiveness of this insect in 
the precedhig paragraphs apply to the depredations of the pest in 
the vineyards of the Lake Erie grape belt, where local conditions 
have been studied closely for several seasons. In the township of 
North East, Pa., there is an area stretching east of the toAvn to the 
New York State line and lying south of the Lake Shore K abroad in 
which are located tiie vineyards most heavily infested by the grape- 
berry moth in this region. In the summer of 1906 one large vine- 
yard was visited in this area in which the infestation was quite gen- 
eral and on limited portions of it the fruit was almost unmarketable. 
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The infested clusters shown in Plate VI, figures 1-2, were taken iVouj 
this vineyard. In not aU of the vineyards in this area is serious infe^.. 
tation so general. In some oi them serious infestation is quite lucal 
and in others the injury is almost negligihle. Outside of this uroa 
infestation in vineyards in Erie County, Pa., is more or less ]oca[ 
Yet the insect is always present in sufficient numbers to become u 
menace at any time that natural conditions favor its rapid inci-oas{i 
and at the present time the insect is responsible for a greater 
age in crop yield than most vineyardists are aware. 

BEHEDIAL MEASURES. 

Several methods for the control of the larvae of the grape- hern- 
moth have been recommended, namely, the destruction of fallen 
leaves, plowing the vineyard late in the fall or very early m 
spring, bagging tlie clusters, picking the infested berries, removal of 
infested berries from the vineyard during the harvesting season and 
the use of poison sprays. 

THE DESTRUCTION OF FALLEN LEAVES. 

Since the larvm of tlie second brood on leaving the ripeniiiir 
make their cocoons upon the leaves of the grapevine, the destniciioii 
of the fallen leaves has been frequently recommended as a moans td 
control. Untn within recent years, however, it was not known that 
practically all of the overwintering larvai, on leaving the fruit, iasload 
of forming their cocoons upon the grape leaves attached to the viiKs, 
drop to the ground and form their hibernating cocoons on tlie small 
percentage of prematurely fallen leaves. Observations on the hiber- 
nation liabits of this mscct in infested vineyards at North EasI, Fa., 
in the fall of 1906, showed that practically all of tlie larv^had cmerired 
from the fruit by the end of the first week in October and tliat all of 
the larva? and pupm found at that date were in the cocoons made on 
leaves upon the ground directly beneath the trellis. In practically 
all cases the leaves upon which these cocoons were made were iii 
close contact with the sob and in a more or less sodden condition, 
either from moisture absorbed from the soil or as a result of the fall 
rains. Many leaves bearing cocoons were plastered to the ground as 
a result of beating rains and even at this early date were in sucli a 
state of semidccay that in attempting to gather the leaves they some- 
times fell to pieces in much the same manner that a rainsoakod slicci 
of newspaper will do under the same conditions. 

Although hundreds of cocoons were found on these moist loaves 
upon the ground only one cocoon was found upon the leaves still 
attached to the vines, and this was imperfectly formed. Practically 
all of the fruit on the vines examined during the first 'week in October 
had been recently infested and was stfil hanging upon the vines m 
close contact with the foliage. Tliese observations confirm those 
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by Prof. II. A. Gossard in Ohio during the same season. 
uiAies in badly infested vineyards every season since 1^06 have 
Aiow-n a ainuVaT eondvliow. This \vab\t oi live may be due to 
tl)c {act that at this season the leaves upon the vines are somewhat 
withered and brittle. Hence it would appear to be more difficult 
for the larv« to fol<i the flap of the portion of the leaf cut out for 
j, making the cocoon, whereas, when the leaves have fallen to the 
ground and liave absorbed moisture from the soil they arc less brittle 
and the flap can be folded much more readily. Wliether tliis is tlie 
irue cause of the larvae seeking the leaves on the ground upon whicli 
(,) form their overwintering cocoons or not the fact that they do so 
lias au important bearing upon the practice of destroying fallen 
leaves as a means of destroying the overwintering pupae. Since 
most of the cocoons are made upon a small number of leaves which 
are stuck more or less firmly to the ground there is little likelihood 
(hat many of them will be blown into piles in the corners of vine- 
yards or into hedgerows as has been supposed. Unless these infested 
i(‘aves arc gathered carefully before the period of soaking rains during 
(ho late fail and winter they are likely to fall apart and leave the 
oiM-noas containing the pupse in the vineyard. Perhaps an attempt 
(o gather these infested leaves from the ground beneath the trellis 
during the middle or latter part of October, before the remainder of 
tiio loaves have fallen from the vines, would prove more effective than 
to try to destroy all of the leaves at a later date. There is no doubt 
that large numbers of pupse can be collected in this way over limited 
areas where the infestation is heavy. Unfortunately, however, the 
yinoyardist is too busily engaged in harvesting his grape crop at this 
tinic to adopt this method of control. 

PLOWING IN LATE FALL OR EARLY SPRING. 

Since it is evident that few of the infested leaves are likely to be re- 
moved by the winds from the ground beneath the trellis it is quite possi- 
l>le that large numbers of them could be destroyed by plowing the badly 
inlV'sted portion of the vineyards immediately after the crop of grapes 
is harvested and before the rest of the leaves have fallen from the 
vines. Plowing at this time would be more likely to insure the cover- 
ing of the infested leaves than if all of the leaves had fallen, for then 
the loose leaves would be likely to drive ahead of the plow and force 
some of the infested leaves to the surface. 

Many vineyard ists object to fall plowing of vineyards, and, where it 
IS impracticable, early spring plowing is suggested. Care should be 
taken to throw the soil well under the trellis so that all of the leaves 
may be covered. Since only a small percentage of the motlis emerge 
before June 1, plowing up to the trellis during the month of May 
^voiild doubtless cover many of the pupas. 
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BAGGING THE CLUSTERS. 

In some parts of New York State the fruit on many acres of Niagfu a 
grapevines is protected by inclosing each cluster in a paper h;i.r 
immediately after blossoming. The bagging of clusters of 
variety is done primarily for protectioj^ against rot. This method of 
control, however, involves coasiderable expense and while 
effective can not be employed as a means of protection except on 
choice table varieties, and hence will not appeal to the large producer^ 
of grapes for wine or grape-juice purposes. 

HAND PICKING INFESTED BERRIES. 

By hand picking the infested berries from the clusters in July and 
early August the size of the second brood may be greatly reduced. 
The infested green berries are made conspicuous by the presence of a 
purple spot at the point of entrance of the larrse, Somethnes the 
berry cracks open and again several small berries may be tied togctliei- 
by a silken (see PI. V, fig. 2). Before the berries in the cluster 
are large enough to touch each other the infested berries ma}^ lx- 
readily discerned, but at a later date it is necessary either to handle 
each cluster or to examine the fruit from both sides of the trellb. 
The infested berries collected in this way should be removed from tlu* 
vineyard and the larvte destroyed. This may be done by immej-sing 
the berries in a kettle of boiling water or burying them beneatli 
several inches of soil. 

REMOVAL OF TRIMMINGS. 

Dining the past few^ years it has become a common practice to pick 
and pack the fruit in baskets in the vineyard. In this case tlie* 
“wormy'’ berries are removed from the clusters and allowed to fjdl 
to the ground and thus the larvse infesting them remain in the vine- 
yard to infest the crop during the next season. A better method 
which is practiced by some vineyardists is to have each picker cjutv 
an extra basket into which these infested “trimmings” can be placed 
and be removed from the vineyard and destroyed. If the badly 
infested portions of vineyards are harvested at the very opening of 
the picking season many larvate can be destroyed in this way. Ai a 
later date in the harvesting season this removal of the worm-injured 
berries from the vuneyard will not be very effective, for, as previously 
explained, practically all of the larvte have then left the fruit. 

EXPERIMENTS 'WITH POISON SPRAYS. 
vineyard experiments with poison sprays in 1907. 

In the spring of 1907 an experiment w^as undertaken in the vine- 
yard of Mr. W. S. Wheeler at North East, Pa. (see fig. 17). In 
and for several seasons previous the fruit in sections of the vineyard in 
which this experiment was conducted had been very badly infested by 
this insect. 
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The sections were laid off in seven plats of approximately 1 acre 
oiu h. There were five rows of vines in each plat. (See plan of plat 
;,i i angement, fig. 18; dotted lines in figure indicate divisions of plats.) 

Hie insecticides in all cases were applied with Bordeaux mixture 
sifK 0 it is desirable to use this fungicide at the time the applications 



riii. IT.-Vinej'ard in which poison-spray experiments were conducted against larvae of the grape-berry 
moihdiiringtheseasonsof 1907, 1908, and 1909; vineyard ofMr. W. S. Wheeler, North East, Pa. (Original.) 


ore made against the laivje of the grape-berry moth, to control 
fungous diseases, such as black rot and mildew. In all cases where 
arst'iiatc of lead was used the Bordeaux formula was 5 pounds of lime 
{Hid 5 pounds of copper sulphate to 50 gallons of water. Where 
ttisoiiite of lime was used with the Bordeaux an additional pound of 
lime was used to counteract any free arsenic which might be present. 



Flo. 18.— Plat arrangement of poison-spraying experiments against the larvae of the grape-berry moth in 
the vineyard of Mr. W. S. Wheeler, North East, Pa., 1907. (Original.) 


A gasoline-engine vineyard sprayer outfit (fig. 19) was used for 
maldng the application. 

The spray was applied to the vines from the machine by means of 
a fixed-nozzle arrangement (see fig. 19). To a vertical rod on both 
titles of the back end of the machine two short spurs of |-inch pipe are 
attached. Each spur carries a large nozzle of the cyclone type from 
'^hicli the spray is discharged into the side of the vine on the trellis. 
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A third and upper nozzle is mounted on a longer spur which projt - 1 
over the trellis. This nozzle is directed downward, throwing 

spray upon the iup. 
most growth on 
trellis. Such a in-j. 
chine carrying 
pressure of 100 poiin,i^ 
and over will for( (> {},. 
spray into the vinc.^ on 
the treUis and ccjvci. 
quite thoroughly all of 
the foliage and JVnit 
clusters, especially 
during the early paj't 
of the season hvknv 
the foliage has bmjim' 
dense and before the 
berries in the cluster 
have become so lar<'e 
that they touch each 
other. 

In this expcrimoni 
the team was (biven 
slowly down each roy 
so that the vines were 
sprayed from both 
sides of the trellis. A 
pressure of about lOO 



pounds was nuiiii- 

Ftg. I9.-Gasolin^iiEine sprayer outfit used in vineyard experi- mo 

menls against the larvse of the grape-berry moth in the vineyard tainecl ancl aboilu 100 

North East, Pa., 1907, liX)S, and 1909. galloUS of SpraV WCl'C 
(Original.) » t' ^ 

applied per acre. 

Table XXII gives the spray treatment applied to each plat anil 
also dates of application. 


T-VBLe XXII. ^ pray formulas and dates of application against larvx of the grap'-h<cnj 
moth. I mcijard of Mr. W. S. WJueler, North East, Pa., 1907 . 


Plat 

No. 

Spray formula. 

Numher ; 
of spray' 
applica- 
tions. 

Daie ofappli 

I. 

Three pounds arsenatcof lead to SOgallon.s of Bordeaux mixture 

3 


n. 

1 hree pounds arsenate of lead and 2 pounds resiu-fish-oil soan 
to 50 gallons of Bordeaux mixture 

3 

Do.' 

III. 

One quart arsenite of lime, Kedzie’s formula, and 2 pounds 
resm-fish-o iJ soap to 50 gallons of Bordeaux mixture. 


Do. 

IV. 

One quart arsenite of lime, Kedzie’s formula, to 5UgalJonsof 
Bordeaux mixture. 

3 1 

Do. 

V. 

VI. 

One quart arsenite of lime, Kedzie’s formula, and 2 pounds 
resin-fish-oil soap to 50 gallons of Bordeaux mixture. 
Unsprayed i 

2 

.Iiily 9, 27. 

Vll. 

Three xwtmds arsenate of lead and 2 pounds resiu-fish-oil soap 
to 50 gallons of Bordeaux mixture. 1 

2 1 

Do. 
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Tin- variations in the formulas were made to ascertain, if possible, 
th.' value of arsenate of lead as against arsenite of lime in the control 
,,(■ tliis insect. The resin-fish-oil was added on some plats and with- 
],,.](! on others to determine its value as an adhesive in making tlie 
y stick to the grape berries. The variation in number of appli- 
^4 (ions was made to ascertain if applications made before the blossom- 
i„;T oi the grape were of greater value than those made after blossom- 
inij. The application on June 19 was made when the blossom clusters 
well developed, but a few 
jiivs before actual blossoming 
(sir fig. 20). The application on 
July S was made after blossoming 
the berries were about the 
of buckshot (PI. V, fig. 1). 

At tliis stage of development the 
berries stand some distance apart 
ml the spray can be forced 
through the cluster, so as to cover 
alii >f the berries. The application 
July 27 was made for the purpose 
of covering the berries to protect 
tiu'iu from the entrance of larvae 
of the second brood. 

In all of these applications 
the work was quite thorough, and 
with the exception of the third 
ji|)])lication most of the clusters 
wore well covered by the spray. 

IfVlieii the third application of grape iiiossomcius' 

Ul'ule the folia tro bnrl ^^^^t^'hif'JM^oison-spmyappliralionshouldbemadc 

nuuic inC lOliage nan Decome against early hatch inglarv® of the grape-ben-y moth 

rather dense, making it more dif- the hiossom dusters. (Original.) 

ficult to reach the clusters, and at the same time the berries had 
iiiorciised in size, fonning a somewhat comiiact cluster. These con- 
ditions made it increasingly difhcult to force the spray in amon<. the 
IxTiies. Furthermore, too much poison forced into the clusters in 
this condition is undesirable, since some of it is likely to be present 

m (he cluster when the fruit is rijic and thus render it undesirable for 
table use. 

During the season four counts were made of infested berries on 25 
mes mall of the plats. Tabic XXIII shows the increase in infestation: 
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Table XXIII. — Progmi of infestation of frmt ^ lanse of the ^pe^berry rnotk u 
experimental plats. Vineyard of Mr, W. S. Wheeler ^ Morth Pkist, Pa., 1907. 

FIRST COUNT OF INFESTED BERRIES MADE JULY 24. 


Plat 

No. 

Date of spray 
application. 

Num- 
ber of 
appli- 
cations. 

Spray formula. 

Num- 
ber of 
vines 
exam- 
ined. 

Total 
number 
of clus- 
ters. 

Aver- 

age 

number 
of ber- 
ries per 
cluster. 

Num- 
ber of 
infeed 
bmles. 

Total 
number 
of ber- 
ries 
count- 
ed. 

OT, 

Of! 

ri(;s 

ic-<i 

1. ' 

Juno 19, July 8,27- 

3 ! 

5-^3-50 

25 

997 

36 

205 

35,892 j 

i 

11. 

.do. . 

3 

5--.>-a-2-50 

25 

853 

36 

83 

30,708 

30,312 

30,000 


Ill 

.do 

3 

5-6-1 qt.-2-.iO 

25 : 

842 

36 

113 


IV. 

July 9, 27.- 

S 

5-6-1 qt.-50 

25 1 

835 

36 

131 


V 

do. . 

2 

1 ,5-6-1 qt.-2-50 

25 

744 

36 

172 

26,784 

32,040 

43,344 


VI. 

Uii.<<p rayed 

None. 

I None 

25 

890 ^ 

36 

317 


VII. 

July 9, 27 

2 

! 5-5^2-50 

25 

1,204 ! 

36 

126 



SECOND COUNT OF INFESTED BERRIES MADE AUG. 29. 


1. 

June 19, July 8, 27. 

3 

5-5^-50 

26 

997 

36 

662 

35,892 

TI. 

do 

3 

5-5-3-2-60 

25 

853 

36 

337 

30,708 

HI. 

do 

3 

5-6-1 qt.-2^ 

25 

842 

36 

432 

30,312 

IV. 

do 

.3 

5-6-1 qt.-M 

25 

83.5 

36 

330 

30,060 

V 

July 9 27 

2 

5-6-1 qt~2-50 j 

25 i 

744 

36 

410 

26,784 

32,040 

VI. 

Unsprayp.d 

None. 

None i 

25 1 

890 

! 36 

696 

VII. 

July 9, 27 

2 

5-,5-3-2-50 

25 

1,204 

, 36 

340 

43,344 


THIRD COUNT OF INFESTED BERRIES MADE OCT. 9. 


I. 

June 19, July 8,27. 

3 

5-5-.3-50 

2.5 

997 

36 

2,326 

36,892 

IT 


3 

.5~5-3-2-.'i0 

25 

853 

36 

1,7.51 


HI 


3 

.5-6-1 qt.-2-50 

25 

842 

36 

1,503 


IV. 

do 

3 

0-6-1 qt.-50 

25 

835 

36 

1,083 

30,060 

V. 

July 9, 27 

2 

5-6-1 qt.-2-50 

25. 

744 

36 

1,681 

26,784 

VI, 

Umprayed 

None, j 

None - 

25 

890 

36 

3,549 

32,040 

Vll. 

1 July 9, 27 

1 1 

2 

5-5-3-2^ 

25 

1,2(H 

36 

1 1,910 

43,344 


FOURTH COUNT OF INFESTED BERRIES MADE OCT. 23. 


June 19, July 8, 27. 

3 

5-5-3-50 

25 

997 

36 

4,655 

27, 544 


3 

5-5-3-2-50.. . 

25 

853 

36 

2,295 

25, 668 
24,552 

do 

3 

5-6-1 qt.-2-50 

25 

842 

36 

‘2 , 648 

do 

3 

5-6-1 qt.-50 

25 

835 

36 

2, 295 

24,232 

July 9 27 .... 

2 

5-6-1 qt.'2-oO 

25 

744 

36 

2,288 i 

3, 149 
2, ,338 

ill 

Uii.s{')niye<i 

None. 

None 

25 

890 

36 

July 9, 27 i 

! 2 

,5-<5-3-2-50 

25 

1,204 

36 


In making these counts it was observed that the infestation was 
very irregular throughout this block of vineyard. The first two or 
three rows on Plat I were heavily infested. The fruit on about 20 to 
30 vines, on the east end of plats I, II, and III was also quite badly 
infested. Passing through Plats V, VI, and VII and toward the 
north side and the west end of the vineyard the infestation was much 
lighter, and on Plat VII and the extreme west end of Plats IV, V, \ 1, 
and VII the infestation was very light. This exceedingly variable 
condition of infestation has made the tabulation of results very 
difficult, and it has been quite impossible to bring out the rolalivc 
value of the different poisons used and the value of the varying 
number of applications. 
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Xhe results of the spraying operations for this season are quite 
,, ilefmite and serve only to bring out the great irregularity in infesta- 
.1 ,11 its progress throughout the season, and the dithculty in laying 
a plat arrangement which will show accurately the effect of spray 
. itment against this ])est. That some henefit did result from the 
v,viv application is indicated by the fact that in a comparison of 
ii,iVstation in Plats V, VI, and VII, where the infestation was lighter 
|> 1 more uniform than on the op])osite side of the vineyard, there was 
tl^iinighout the season a greater infestation on the unsprayed plat 
on the two adjacent sprayed ])lats. There was not sutTicient 
jiiit'reace in the weight of fruit from the different jilats to indicate a 
cuiuuicrcial value resulting from the use of arsenate of lead as against 

VINEYARD EXPERIMENTS WITH POISON SPRAYS IN 1008, 

Tlie spray work for 1908 was conducted in the same vineyard as in 
1907 . The plat arrangement, however, was changed. The number 



Pjq^ 21— Fiat arrangenient of poison-spraying experiinonis against (lie grape-berry moth in the vinej'ard 
of Mr. W. S. Wheeler, Xorth East, Fa., 190S and IIKID. (Original.) 


of plats was reduced to four. Plat I consisted of 5 rows, Plat II of 
12 rows, Plat III of 13 row’s, and Plat IV of 5 ixnvs. The position of 
the check or unsprayed plat was also changed, ( hecks w’ere left in 
two places. In the west section 10 vinos were left unsjirayed on the 
east end of all the rows of the four plats; in the east section 15 vines 
were left unspray cd on the east end of all of the rows of (he four plats, 
(See plan of plat arrangement, hg. 21.) The dotted line running 
across the plats near the east end of both sections indicates the loca- 
tion of the unsprayed check vines; these portions thus separated are 
numbered Plat Vci and Plat \ 1 ), respectively. 

Tliis rearrangement of ])lats was adopted in the hope that the 
infestation of the vines in these locations would more nearly represent 
that existing on the sprayed vines, 

*\rsenite of lime was eliminated from the spray formulas used, on 
account of slight injury to foliage. Tlie spray formula on aU four 
plats was the same. (See Table XXIV.) 
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Table XXIV. — Spray formulas and dates of applicatton against larvx of the grapc-h./ni 
imlh. Vineyard of Mr, W. S, WIteekr, North East, Pa., 2908. ^ 


plat 

No. 

spray formula. 

; Number 
of spray 
applica- 
tions. 

Date of appUc;., 

I 

1 Three pounds arsenate of lead and 2 pounds resin- fish-oil to 50 , 
gallons of Bordeaux mixture. 

2 

June 4, IS. 

II . .. 

do - - - - 

3 : 

June 4, IS; J; 

in... 

do 

2 

June 19; Jul-.' ’ 

IV... 

do - - 

1 i 

June 19. 

Va-b 

Unsprayed. 




The same spraying machine and the same nozzle arrangciiient 
were used as in 1907. The pressure maintained was from 100 to 125 
pounds. About 100 gallons of spray were applied per acre. The 
first application was made June 4 , just before the blossom bmis 
opened. A double application was made at this date; that is. as 
soon as the plats had been sprayed once the same plats were gone 
over again. Only Flats. I and II were sprayed at this date. On 
June 18j just after blossoming, when the berries were about the size of 
buckshot (PI. VIII, fig. 1), all four of the plats were given a donble 
spraying. About 100 gallons of spray were used at each appli(‘tuion 
and a pressure of from 100 to 125 pounds was maintained. Plut II 
received a third application July 6. This also was a double 
tioii. In making these double applications the vines were cuvered 
very thoroughly by the spray. 

As in the previous season the infestation proved to be widely vari- 
able, rendering it impossible to make a comparison of the value uf tho 
variation in the number of applications made to the different ]>hit!;. 
The infestation was distributed in about the same general mniiiier as 
in the previous year. Plat I, on the south side of the sec I ion, was 
the most heavily infested, the infestation gradually decreasing in the 
other plats toward the north side of the vineyard. Counts were 
made on 25 vines in each of the check plats and also in each (J the 
sprayed plats to show the progress of infestation for the first and 
second broods. (See Table XXV, showing count of infested bmhos 
for 1908.) 

Table XXW— Progress of infestation offndt by lan:ie of the. grape-herry moth in if pin - 
mental plats. Vineyard of Mr. W. S. Wheeler, North East, Pa., 190$. 



FinST COUNT OF INFESTED BEKKIES, MADE 0? 

^ AUGUST 4. 




Number ' 

Number ! 
of vinos \ 
exam- ^ 
fried . 1 

Plat No. , 

Date of spray applicatioH. 

Spray formula. 

of appli- 
catioas. 

1 j 

June 4, IS. 

5-5-3-2-50 

2 

' i! 

II I 

June 4, 18; July fi 

5-5-3-2-50 

3 1 


III 

June 19; July 6 

5-6-3-2-50 

1 2 ' 

1 25 i 

, 

June 19 

i 

5-5-3-2-50 ' 

h 

25 ! 
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■ XXV ofinfestatim of^t hj larvae oflUgrape-hemf moth in ezneri^ 

fid plats. Vineyard of Mr, W. S. Wheetzr, North East, Pa., Confinueti. 


COUNT of I.VFESTEI> berries, made on SEPTEMBER 24 TO 26. 


\ Datcof spray application.' 

Spray formula. 

Number 
of appli- 
cations. 

Numlior 

i of vines 

1 exam- 
ined. 

Number 
of in- 
fested 
berries. 

. June 4, IS 1 

5-5-:t-2.50.... 1 




June 4, IS, 19; July 6... 



25 

25 

1.855 

1,440 

Julv6 ' 

5-;V 3-2-50... .• 

3 

2 

JtitielO 1 

o-S'S— 2— 50. 

25 

1 1,095 

1 


1 

25 

960 


tTKST COUNT OF INFESTED BERRIES MADE ON AIAIUST 3.4. 


C (i.spraved 


— 

do 

(In: 

None 

do 

! do. 

do 

do 

' None, 

i 

i 

None. 


-K( O ND COUNT OF INFESTED BERRIES, MADE ON SEPTEMBER 24 TO 26. 


. Uri>pra 3 'cd 


- — _ 

0^ i 

4.495 

do 



do 

, do 


25 

2,M)9 

do 

: do . 



2,4<)6 


0 - ' 
.0 . 

1.5.S,S 


^ViK'n the fniit was harvested the crop from the spraved and from 
llu- uJW[)raved plats was weighed. Table XXVI, irrthe columns 
uiphr “Yield m pounds of fruit per acre/’ shows the ditforence in 
(■rop yhld per acre on the S])rayed and 1lie unsprayed plats. The 
List coiimm also shows the cash value of the increased yield per acre 
o:i iii(‘ sprayed vinos. 


T.uri; XX VI.-,4v??o?mf of fruit infested by the grape-berry jnoth on 
pbih iiiul cash ralue of spray benefit per acre. Vineyard of \fe 
End. /V(,, im. ' ^ j ■ 


sprayed and unsprayed 
IV S. Wheeler, North 


]>El No. 

Date of spray ap- 
plications. 

Number 
of appli- 
cations. 

Spray formula. 

Average 
number 
of hcr- 
rirs per 
cluster. 

Total 
num1)er 
of cln.s- 
ters. 

I 

June 4, June 18... 

2 

5-5- il— 2-50 

36 

2.312 


Uaspraj'cd 



11 

June 4, .Tunc 18, 

3 

5-5"3-2— (50- . . . 

36 

3,.S.5S 


36 ; 

36 * 


Ei-I't... 

III 

IV r.'- 
[\ 

July 6. 

Unspray cd 



i 

June 19, July 6... . 
Unspraved.' 

2 

5-5-3-2-50..,. 

1 

36 1 
36 

2.294 

2,23,5 

[VIA 

June 19 

Unspray eel i 

1 

5-5-3-2-.50 

36 

36 

idol 
1.796 1 


Number 
of vines 
ex- 
amined. 


60 

60 

60 

60 

60 

60 

60 

60 


I*hii No. 

; Total 
number 
’ of ber- 
■ ries. 

Total 
nnml)er 
of wormy 
henies. 

Per cent 
of wormy 
berries. 

Date of 
exami- 
nation. 

Yield in pounds of 
fruit per acre. 

Sprayed. Unsprayed. 


' 83,232 

4.452 

5.3 

Sept. 26 




' 102. 8S8 

11,989 

11.6 

. . .do ■ 

4.175 

3,347 

Uj - 1 7i 

85, 4M 

3,4,58 

4.4 

...do.. “ 



m._-. 

82,, 581 

7,733 

9.2 

...do i 

3,826 

2,998 . 

Pi- 17, 

j. 80.460 

2, 632 

3.2 

. . .do 



iV 


6,577 

9.8 

...do ■ 

3.949 

3,010 

li-iA 

‘ 63,136 : 

2,309 

3.0 

...do..,. 




! 64,656 1 

4,136 

6.3 

...do ! 

3,186 

2,455 j 

" — 

i. : 







Cash gain in 
yield of fruit 
on sprayed 
plats per acre 
(at cents 
per pound J. 


fl2.42 
12.42 
14. OS 
10.96 
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VINEYAED EXPERIMENTS WITH POISON SPRAYS IN 1909. 

The spray work for 1909 was conducted in the same vineyard i.s in 
1 907 and 1908. The plat arrangement was the same as in 1908. The 
unsprayed check vuies were also in the same location as in liHjs 
(See fig. 21.) The same gasoline-engine spraying outfit was us( d as 
in the two previous seasons and the nozzle arrangement was also tlio 
same. A pressure of from 100 to 125 pounds was maintained ami 
about 100 gallons of spray were apiilied per acre. The first ap],!ioa- 
tion was made on Plats I and II June 8, just before the blossom buds 
opened . The second application was made June 28, after blossom bijr, 
when the berries were about the size of buckshot. At this daii‘ all 
four plats were sprayed. Flat II was given a double sprayini: on 
this date. The other plats received only one application at eacli date 
throughout the season. All four plats were sprayed July 9, wiieii the 
berries were large enough to touch each other in the cluster. (See 
Table XXVII, shomng spray formula and number of applicatioiii;.) 

Table XXVn .— fomiula and dates of applications agaiiut larvx of the. gmjtf- 
bernjvioth.' 'Vrncf/ard of Mr. feeler, North East, Pa., 1909. 

Number 

Plat No. Slimy formula. apn^[c^ Uale of applu-atioc. 

Uoiis. 

I I Three pounds arsenate of lead to 50 gallons of Bordeaux 

\ mixture. 

II I do - 

Ill- ! do 

IV : do 

Vo,- Vi., .j Uusprayurl..- - - - 

Counts of infested berries were made on 25 vinos in each of Ihe 
unsprayed check plats and also in each of the sprayed plats. (See 
Table XXVIII, showing progress of infestation for season of 1909.} 


3 June 8, 2S; Juh' fi. 

3 Do. 

2 June 28; July 9. 

2 Do. 
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YVVIII. of infestation of fruit i/y larcx of the grape-hcrrif moth in 

plats. Vmeyard of Mr. W. S. Wheeler, North East, Pa., 1909- ('ontd. 
i’IRST COUNT OF INFfiSTEO BEKKIES, MADE ON JULY 25, 


i'lut No. 

Date of spray application. 

Spray fornmla. 

Number 

cations. 1 

Niiinbof 
of iiifesi ed 
berries. 


Unsprayed — 

(io 

None 

do 

do 

None, \ 25 

None, i 25 

None. 25 

;n 

2S 

21 

10 


do 

do 

None. ; 25 

-vCOND COUNT OF INFESTED BERRIES, MADE ON SEPTEMIIER 21 TO 

24. 



None 

None. 25 

i 1.574 

! 800 



do 




! do 

None. ^ 2.5 

None. : 2f> 

I 4f'« 


do - 

' do 

1,108 


1 





d'lii' counts were made July 25 and September 21 to 24. 4’ho 
this season, as in 1907 and 1908, was heavier on the south 
jdo elf Plat I and on the east end of the east section and became 
iirjUi'r toward the north side and west end of the vineyard, a condi- 
[„}) which existed throughout the three seasons. 

^Vheii the crop was harvested it was found that there was practic- 
illv no difference in weight of fruit per acre on the sprayed and the 
ir}-]iniyod vmes. Taking the vineyard as a whole the infestation 
was vorv much lighter than in either of the preceding seasons. (See 
Faille XXIX, showing })ercentage of infected berries on fruit from 25 
vines in each of the sprayed and the un sprayed plats.) 

Txhi.i; XlX.~ Percentage of grape berries infested hg larrx of the grape-hernj moth on 
tines hi Sprayed and vnsprayed platfi. Vmeyard of Mr. IV, 8. Wheeler. Xnrth Piast, 
I’ii.. 1909. 

SPRAYED. 


: 



i 

Aver- 



i 

Diitps sprayed. 

Num- 
ber of 
tiniea 
sprayed 

Foriniila. 

1 r aite 

iNiun- Total num- 
ber of ninuber ber of 
lvii]e.s of j iier- 
e.xain-j clus- ries 
ined.I tors. ' per 

j^f,^^_4mmbcra^cof 
bel- 1 

j ; ! nes. bor- 

Date, 1 

eluslers i 
were, j 

examined. \ 





■ CltLS- 

, ler. 

“ ; ries. 

■ 

1 

1 

I'KIO. 

!... June S, iS, 

1 

I 3^ 

i 5-5-3”O0- . , . . 

. 1 25 

1,512 3S 

750 57.4rtO 1.3(1 

j 

Sepl, 21-24 ! 

July 0. 



1 


1 

11 <lrt 

3 

! 5-.')-3-5<l 


1.212 ,3S 

35)0 47.100 .SI 

Do. 1 

HI. Ji;n(>28,Julv!l. 

2 

! 5-5-3-50 

1 ‘^5 

1 , 2(i3 

554 40. .51 4 1.12 

Do. 

JV do....:... 

2 

! 

, 5-5-3-50 

■1 

1.288 38 

300 48.041 .70 

J>0. 


UNSPRAYET). 


Va u. 

Vlj j'lnspraycd.,.. 

i None.. 

None ' 

25 : 

1,102 

38 1,574 

42.250 3. 

, 72 .Se 

pt. 21-24 j 

H 

.. .do.. 

do 

1 25 ■ 

904 

38 : 800 

37,772 2, 

.30 

DO. ; 

vil 

Vhy-'lo 1 

...do.. 

do 

25 

717 

38 ; 408 

2t>..^rt'i2 ■ 1, 

,77 1 

Do. 

...do.. 

do 

25 

1,182 

38 

j 44,01(5 2, 

• LiO 1 

Do. j 
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In coasidering the results of the spray experiments presentc I jjj 
the forgoing paragraphs the casual reader might infer that tW 
benefit derived does not offset the cost of the operation. Chai 
the total expense to this particular insect, this would probably :.„]5 
tniG for the seasons of 1907 and 1909. The treatment for 
shows a cash increase in crop yield, however, which more tiian 
the cost of spray treatment for that season. It should be rc! 
bered, too, that these spray applications serve to protect the grjij),. 
vines against the grape rootworm and the fruit and foliage acihist 
fungous diseases. For both of these infestations it is desiral.i(» 
make the spray applications at about the same dates that the 
cations are recommended to be made for the control of the lai . ie of 
the grape-beny moth. Hence the additional expense invohrd i„ 
the increased amount of spray material used in making applicatioii^^ 
thorough enough to be effective in decreasing the infestation uftln. 
grape berries by this insect is not very great. 

Tlie cost of spray material and labor for each application ;it t])<* 
rate of about 100 gallons per acre was approximately $2 ])i'r arre 
for each application. Furthermore, there is no doubt that tlip 
poLson-spray application covering the three seasons greatly rt'duccd 
the infestation throughout the vineyard, for at the end of tin* thiid 
season’s treatment the infestation was manifestly much loss tlian 
when the experiment was commenced^ 

RECOMMENDATIONS FOR CONTROL. 

At the present state of our knowledge of the habits of tliis ])(si 
and of the methods that have been suggested and employed lur iis 
control it is impossible to recommend any one method whicli of 
itself has given results that are as satisfactory as could be wislicd, 
The life-history studies made during this investigation, wliick luive 
been discussed under that head, indicate that we liavc binni in 
error in assuming that there are three broods of this insect In flip 
Lake Erie Valley. According to Prof. Slingerland the first hiood 
develops m the blossom clusters and the recently set berries. Tiie 
summer or second brood develops on the green grapes during IiiK 
and early August and a partial tliird brood occurs in autumn. 

On the strength of these statements much emphasis has 
placed upon the importance and probable efficiency of a poison spnn 
applied to the vines just previous to blossoming to destroy tla' 
larvse of the fimt brood which feed upon the blossom cliist(M‘. The 
life-history studies made during this investigation, howev('r, indi- 
cate that only about 25 per cent of the spring moths cmcigc jire- 
vious and up to the time that the blossom buds break into i)looin. 
Hence no matter how effective this first poison application nniv be 
in the destruction of the larvae actually feeding upon the blo.ssoiB 
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^ liters it is ineffective against the larger portion of the first brood 
• l irvse, since at this time only a small portion of them have hatched, 
j: the other hand, it is of great importance to destroy as many as 
.ibie of these early appearing larvae, since the adnlts into which 
' \ develop deposit eggs for the second brood. Witli our present 

^ that the majority of the larvae of tins first brood do not 

v , ‘iir until after the berries have set, this first poison application 
to blossoming can no longer be emphasized as the most 
|t['noi'tant spray treatment, to the extent of regarding later applica- 
K iis of little value or of witliholding them entirely. In fact, 
the knowledge that the majority of the larvae hatch after the 
l^lu itniiig period during the firet two weeks in July, additional attem 
lion should be given to making the spray application very thorough 
this period. It is (^uite probable that a single poison-spray 
application just before the blossom buds open, followed by a heavy 
(l(Hil)Ie application about the first week in July just after the berries 
hav(' set and at a time when tlie maximum number of larvffi are 
j^auhiiig. will doubtless give the most satisfactory results to be 
from a spray treatment. A study of the experimental 
rcsiiits secured in the season of 1908, when this heavy double-appli- 
method was followed, indicates that better net results were 
secured from these double-spray applications than in the seasons 
of 1‘KI7 and 19(19, when the plan of making a single application at 
each date of spraying was followed. 

WJicre these heavy double-spray applications arc resorted to it is 
siit^cstc'd that a Bordeaux formula consisting of 3 pounds of lime 
aiui 3 pounds of copper sulphate to 50 gallons of water be employed 
iiist<'a(i of 5 pounds of lime and 5 pounds of copper sulphate as is 
sonu'times recommended. The reason for suggesting this weakening 
of tlu' Bordeaux formula is that injury to the foliage of the grape- 
vine lias been observed to result from very heavy and frequent 
applications of the stronger formula. 

hi making spray applications against this insect it is very desirabhi 
that :i. liigli pressure be maintained in order to force the poison spray 
inlo the cluster so that all of the berries may be covered, (See PL 
Vlll, tig. 1, showing size of grape berries at date of second spray 
application, at about the time many of the first -brood eggs of the 
grape-lauTV moth are deposited.) If at the second spraying this can 
not he done mth a stationary nozzle arrangement on account of the 
(leii.se foliage, the trailer method of application used against the 
gnipp leaflioppcr may he employed. (See PI. VIII, fig. 2.) 

When the grape leafhopper is at all numerous in vineyards where 
spraying treatment for the grape-berry moth is necessary, a combi- 
nation spray may be used against both insects during the early 
part of July, using the ^Hrailer” method of application. 
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Commercial tobacco extracts (blackleaf tobacco extract, contsuTi 
cent nicotine sulphate) applied at a dilution of \ tQ 
150 gallons of water, or a still more highly concentrated 
( ‘blackleaf 40/' containing 40 per cent nicotine sulphate) ap])jie^ 
at a dilution of 1 to 1,500 gallons of water, may be used with arscnute 
of lead. The tobacco extract is used on the leaf as a contact, rein^dy 
against the nymphs of the grape leafhopper and the arsenate of h^ad 
on the fruit against the laryje of the grape-berry moth. Paris 
and arsenitc of lime should not be mixed with the tobacco extiuets 
as a substitute for amenate of lead, for serious foliage injury resultg 
from these combinations. 

The comhiiiation-spray application against these two inset'ts 
should he made by the “trailer” method, as shown in Plate \'in 
figure 2. The nymphs of the grape leafhopper suck the juice froi^j 
the uiideiside of the grape leaves and are killed by the tobacco 
extracts coming in contact with their bodies; hence, in making (hh 
application to the underside of the grape foliage most of the grape 
clusters are drenched by the spray. By the addition of arsenate of 
load this application may also act as a treatment against the larvje 
of the grape-berry moth. 

Since no serious infections of black rot have occurred in the vine- 
yards of the Lake Erie Valley during the past few seasons, the stronger 
fungicide formula does not appear to be necessary. Hence the 
combination spray formula recommended against this pest is as 
follows : 


Limp 1 

Copper sulphate ^Bordeaux formula, 
Water J 

Arsenate of lead (insecticide) 


fpoundfi. 

!--d» 

[gallons... 

.pounds.. 


3 

.3 

3 


Since the eli’ectiveness of an arsenical spray treatment depends 
upon the presence of the poison upon the blossom clusters and upon 
the berries when the larva3 hatch from the eggs and commence to 
feed upon the blossom buds and berries, and since this period varies 
more or less each season, it is impossible to give definite dates at 
which the applications should be made. Hence the development of 
the blossom clusters and the formation of the berries will doubtless 
indicate more accurately the hatching period of the larvie. The 
following spray schedule is based on the blossoming period of the 
grape and the development of the berries: 

First application just previous to the blossoming period (sec fig. 20) 
to poison the larvae which feed in the blossom cluster, from about 
June 8 to 14. 

The second application should be made immediately after blossom- 
ing, at which time the larvae commence to feed upon the newly sot 
berries, and the application should be doubled over those ])ortions 
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,>f the vineyard where the infestation has been heavy during previous 
s,‘ i>ons. The time of this second application is approximately from 
June 20 to 30. 

'fhe third application should be made when the berries arc about 
t]i(‘ size of buckshot (see PL VIII, tig. 1). If the foliage is dense, the 
‘•trailer” method of application should be employed, and if the grape 
P;ifliopper is at all numerous the tobacco extract should be added to 
euiKvol the latter insect. The time of this tliird application is 
approximately from July 5 to 15. 

^riio poison-spray treatments recommended against the grape root- 
^v(.nn arc also covered by the second and third a])plications against the 
(fnipe-berry moth. 

It should be distinctly understood by the vineyard ist that the 
arsenate of lead is the active killing agent employed against the 
larva', of the grape-beiTy moth and that it is applied with the Bor- 
deaux mixture, which is a fungicide, in order to avoid the duplication 
of api)lications. 

Where a considerable number of infested grape berries are observed 
oil vineyard areas that received a poison-spray application before 
tlie grape blossoms opened, and a heavy double application after the 
berries had formed, it may be necessary to hand pick the infested 
berries during the latter part of July before many of the larvie of the 
first brood have fully developed. By removing tliese larvic from the 
vineyard and destroying them by immersing the infested berries in 
boiling water, the amount of infesta^tion by the second brood of 
hirvie may bo greatly reduced. 

Should only limited areas of the vineyard prove to be seriously 
infested at the approach of the picking season, as frequently occurs, 
it is suggested that the vineyardist remove the fruit from these 
vines as early as possible, for in doing so he may be Mo to remove 
a good many of the larvae from the vineyard which would otherwise 
remain there to roinfest the crop of the succeeding season. 

Ill addition to the control methods suggested against the larvs, 
special effort should he made to destroy the pupae wdiich pass the 
winter in the fallen leaves, on the ground beneath the trellis. (See 
fig. 22.) As previously mentioned, observation's made during this 
investigation indicate that the majority of the pupae over- winter in 
cocoons made upon leaves which have fallen prematurely to the 
ground beneath the trellis. These leaves are fi’equently stuck to the 
soil and are in a state of semidecay before the rest of the foliage has 
fallen from the vines. Hence thci'c is little likelihood that many of 
these leaves bearing the cocoons will be blown out of the vineyard, 
for this reason it is quite probable that if 2 or 3 inches of soil are 
irovn under the trellis in late fall or early spring many of the pupsB 
be destroyed by this operation. It is not known positively that 
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plowing under the pupa-infested leaves in this manner will ih .(nty 
the insect in this stage, but it is highly probable that many fa( 
will result from the method. It is believed that greater succe-x 
result from an endeavor to destroy the pupae which are in co((»orr 
upon leaves that remain in the vineyard throughout the winter 
in the destruction of leaves outside of the vineyard which are 
into fence rows, ditches, and adjacent rough lands. No motlis i f \\{^^ 
insect have been reared from grape leaves gathered from these 
locations, although several attempts have been made to secure speyj. 
mens from tliem. 



Fig. 22.— Ovenvintering cocoons of the grape-berry moth upon leaf on ground, beneath a badJy iutetd 
grapevine. (Original.) 

CONCLUSION. 


Wlierever vineyards have become badly infested by the grnp(“-l‘(Trv 
moth serious injury to the crop has resulted and the owners of tlir 
infested vineyards have found it a very difficult pest to crddiciilt'. 
Many vineyardists who have tried to control the pest with a poisi'ii 
spray have not met with as complete success as tiiey would widi. 
Many such instances of complete or partial failure have been ohserved. 
In nearly all of these cases, however, investigation has sliowu that 
this lack of success, in all probability, was largely due, either to 
inferior spraying equipment which failed to deliver the spray iii 
sufficient quantity and force to thoroughly cover the clusters, or to the 
fact that the applications were not made at a time when the iiiajont} 
of the larvae were about to hatch. Frequently both of these eoiuh* 
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ji, ..s have occurred simultaneously, and as a result, failure has been 
, , 'ililole. Fortius reason tliespra}’ method of control is looked upon 
1 disfavor by many who have carried on the work under these 

I , vineyards wliere mfestation is at all serious vineyardisfs are 
,i to give the spray method a thorougli trial for a period of several 
^.„,,.,.outive seasons. If the infestation is confined to a limited area, 
,,, rrequently the case, tlie ovmer can well afford to make additional 
atioiis over this area to prevent it from increasing and spreading 
[,i,r;cr into tlie vineyard and possibly, at some future time, causing 
l,i.s of a large percentage of the crop over tlie entire area. 

A iuck of knowledge of tlie extent of the infestation of his vineyard 
In- iliis pest during tlie early stages of the fii-st brood is perhaps one of 
ill,' , liief causes for lack of successful control by the owner. It is 
|i„|i,'(l that with the aid of the data contained in this paper under 
“Seasonal history” the vineyardist will be better able to determine the 
lii'iiods when the maximum number of laiv® leave the eggs to enter 
tlic hci-iics, and with the additional aid of mor-e efficient higli-pressure 
ixiwcr-spraying macliinery now available for this work ills believed 
dial (he poison-spray method of control will prove to be the most 
cflVriive and practical means of controlling this pest. 

(Vinbination spray mixtures, whereby otlier hisecl pests of the 
jrapci-iuc can be controlled by the same applications made against 
tlicgmpe-beny moth, liave been suggested under the head of reconi- 
lurndiilions for control and are worthy of trial in the endeavor to 
rcliic,' the cost of controlling several of the pests that infest the fiuit 
and Ibliage d the grape in the vineyards throughout the Lake Erie 
Valley. This phase of control work will receive some attention in 
c'liiiiu'cl ion with further studies to be made of grape pests, by the 
Biiiojiu Ilf Entomology, in tliis region. 
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Dept. Agr. (U. S.), 1870, p. 86, 1 fig. ^ ’ 

Mention of injury to grapes in Maryland; life history and feeding habits of Eudemvt boimna, 

1870. Englemann, Adolph. — G rape-berry moth. <Amer. Ent., December, 1SC9- 

Janiiary, 1870, vol. 2, p. 88. 

Means against EuAemis hotrana. 

1870. Riley, €. V.— Some interesting insects. <Amer. Ent. & Bot., vol. 2, p. 307 
September. ’ 

Answer to inquiry of A. B. Fuller. Ewdemis boirana in blossoms of blackberry. 

1873, Meehan, T. — The grape-berry moth. <Gardener’a ^lonthly, vol. Jo n, c 
vol. 6, pp, 121-122, 1 fig, Ai^ril. 

Natural history of Eudemis botrana. 

1881. Murtfeldt, M. E. — The grape-berry moth {Eudemis hotrana). <Psyclie, vol. 

3, p. 276, October-December. 

Food habits; very abundant in the environs of St. Louis. 

1882. Saunders, "Wm. — C an. Ent., vol. 14, pp. 178-180, fig. 21. 

Description of lar\"a, pupa, and adult of the grapc-berryMiioth {Lobesia botrana), with remedies. 

1883. Saunders, IVm:. — Insects injurious to fruits, pp. 298-300, fig. 310. 

General discussion of injury and life liistory of Eudemis holrana Schitf., with description of larval, pu’al. 
and adult stages; remedies also given; figures of adult, lar\m, and injured grapes. 

1883. Saunders, Wm. — N otes of the year. <[Ann. Kept. Ent. Soc. Out., for 1SS2, 

1883, pp. 62-69, figs. 7.5-82. 

1884. Saunders, Wm. — P opular papers on entomology. Entomology for beginners, 

<4th Kept. Ent. Soc. Ont., 1883, p. 26, fig. 8. 

Treats of Eudemis botrana; destructiveness to grapes near Tmndon, life, history, and some, food plants. 

1884. Mendenhall, R, J. — Trans, ilinn. State Fort. Soc. for 1884, pp. 140-148, 
Entomological notes for IS&L This species {Eudemis botrana) treated. 

1885. Weed, C. M.^The grape-berry moth. <PrairLe Farmer, November 21, p, 

764, 1 fig. 

Report of injury to grapes by Dr. F. W. Coding of Ancona, 111. Natural history and remedies briefly 
stated. 

1886. Webster, F. M. — Insects of the year. <Trana. Ind. State Fort. Soc. fur 1S35, 

. p. 62, fig. 2, pi. 4. 

Very brief article with mention of remedy. 

1885. Lintner, j. A.— Second Rept. of State Entomologist [New York], p. 83. 
Mention of Eudemis botrana SchifT. as an insect whose injuries would be prevented by baggiag tbo 

grapes. 

1884. Lintner, J. A. — Rural New Yorker, vol. 43, p. 318, fig. 149. 

Short article on Lobtsia botrana. 

1886. Coding, F. W.— Trans. Dept. Agr. Ill, for 1885, vol. 23, p. 128. 

Mention of injury to grapes by botrana in Livingston Co, 

1887. Fernald, C. H. — Injurious insects. <35th Ann. Rept. Sec. Mass. Bd. Agr., 

pp. 88-89, 1 fig. 

General distribution and food habits of the first and second broods. 
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ISSO. Beckwith, K. H.~InjuriouB insects. <Bul. 4, Del. Agr. Exp Sta np 130- 
131. ” • 

Answer t-o inquiry from Or. L. B. Bush of Wilmington, Dol,, who sent specimens of gm|x'S Injured by 
f.yi(misbolram. 

Weed, C. M.— Insects affecting fruits, shade trees, and flowers, <Ann. Kept 
Columbus Eort. Soc. for 1890, p. 166, fig. 84, 4 pi. ^ 

vjiort account of Eudemis bolrana. 

lx;K). Weed, C. M.— Insects affecting the grape. <Journal Columbus Ilorl Sor 
pp. 120-127, 1 fig. • 

1 realise wtb mention of remedies for Eudemis botrana. 

Osborn, II.— The Orange Judd Farmer, September 27. p. Ug; i f[cr 
Answer to inquiry on grape-berry moth injuries to grapes in Dolawsm', WLs. ' 

Troop, J.— Some injurious insecte of the year. <Trans lud Hort Soc for 
1891, p. 74. 

>fi-iition of injury in Tippecanoe Co„ Ind. 

ISm, Fernald, C. II.— Report on insects. <Bul, 12, Hatch Exp St-i Mass A or 
Coll., pp. 28-29, 1 fig. ^ 

A siinrt account of Eudemis botraTia, 

1891. Bruner, L.— Report of entomologist. <Ann. Rept. Neb. ITort, Soc. for 1S91 

pp. 231-232, 1 fig. ’ 

Coiemon on wild grapes in Nebraska. Quotes Thomas and Ril('y for life history and remcxlies. 

1892 . \\ EBsTEi., F, M. Insects affecting the blackberry and raspberry. <Bul 4.5 

Ohio Agr. Exp. Sta., pp. 151-217, fig. 38. ‘ ' ' 

Account of a large number of species; remedies in general. 

1893 . Webster, P. M.— Ohio Farmer, August 24, p. I 49 . 

Short urlicle on Eudemis boiiana Schiff.; ravages in Ohio. 

1893. Troob, J. — Indiana Farmer, January 28, 1 fio-. 

XoK'Son Eudemis botrana. 

1891. Osborn, H.— Insects affecting grapes. <Trans. Iowa Hort. Soc. for 1803 
pp. 262-264, ’ 

Brief notes on life history of Eudemis botrana, with romodies, etc. 

1894. Osborn, H.— Some grape insects. <0range Judd Farmer, January 6, p. 3, 

Short notes on Eudemis botrana, etc. 

1896. Marlatt, C. L.— Principal insect enemies of the grape, <Yearbook U S 
Dept. Agr., 1895, pp. 402^04, 1 fig. 

Detailed account of the Eudemis bolrana SchitT., and remedy. 

1898. Webster, F. M.— Report on entomology. <32d Ann. Ropt Ohio Hort Soc 
pp. 71-72, 1 fig. 1 • • ■ t., 

^ery destnictiro about Gypsum and Cleveland; some notes on life liLstory of Eudemis botrana. 

1898. Price, R. H., and Ness, II.— The grape. <Biil. 4S Tex A'm- Exn Sta 

pp. 1174-1175. ■ 

Some years quite injurious in Texas on some varieties; short account of Eudemh holmua. 

1899. Lugger, 0.— Butterflies and moths injurious to our fruit-protlucing plants. 

<Bul. 61, Minn. Agr. Exp. Sta., pp. 87-91, 1 fig. 

I realise on Eudemis botrana with no specific record of ocoun-ence in Minnesota. 

1899. Sanderson, E. D. — American Gardening, July, p. 467. 

-VhiffTf ^1 snipe-berry moth ( Eudemis botrana 

djhitl.) for deteraunation. 

W, Beach, S. A., Lowe, V, U., and Siewakt, F. C.-Common diseases and insects 
mjurioiis to fruits. <Bul 170, N. Y. Agr. Exp. Sta. (Geneva), p 415 
Description of and treatment for Eudemis botrana Schiff. 

b99. Webster, h. M., and Mally, C. W. -Insects of the year in Ohio. <BuI. 20 
Div: Ent., U. S. Dept. Agr., pp. 71-72. ^ 

Short note on occurrence of Eudemis botrana in Ohio. 
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1900. Bogue, E. E— Insects affecting the grape. <Rept. Okla. Agr. Exp, Sta. 

1899-1900, p. 112. 

Treatise on this species; no specific records of occurrence. 

1901. CnnTEXDEN, F, 11.— Some insects injurious to violet, rose, and other omairuntal 

plants. <Bul. 27, n. s., Div. Ent., U. S. Dept. Agr., p. 88. 

RvAe.min boimm Schiff. listed as a leaf-roller known to attack the rose. 


1902. — Dyar, H. G.— List of North American Lepidoptera, p. 419. (TortricM;,. ],y 

C. H. Fernald.) 

rotychrosis bofrana Schiil. given with synonyms and distribution. 

1903. Felt, E. P.— 19th Report of the Entomologist. (Grapevine pests.) 

76, N. Y. State Miis., pp. 142-143. 

\fention of injuries to grapes by Polychros'is bofrana in Chautauqua County and in Oliio. 

1903. Felt, E. P. Grapevine root-worm. <Bul. 72, N. Y. State Mus., pp. 
Mention of this species ( Polychrom hotrana) in connection with sprayings for the '‘rootworrn.’' 

1904. Washdurn, F. L,— 9th Ann. Kept. State Ent. Minn., p. 73, fig. 65. 

injurious to grape in 1904; remedies noted. 

1904. Ashmeau, W. II. — A parasite of Folychrosis vitearm Clem. <Can. Ent., vkI, :p 
pp. 333-334, fig. 9. 

Farasite reared by M. V. Slingerland and described by tV. H. Ashmead. 


1904. Slingerland, M, V. — Grape-berry moth. <Bul. 223, Cornell Agr. Exj), 
pp, 43-60, several figs. 

A very comprehensive treatise on Polychrosis vittava Clem.; separates the American species frorn the 
European one, botrana Schiff. 

3904. Pettit, R. H.— Insects injurious to fruits in Michigan. <Spec. Bui, 24, Mich. 
Agr. Exp. Sta., p. 48. 

EvdeTnis botrana not injurious in Michigan as yet; account of this insect with remedies; listed ns u 
insect affecting the fruit. 

1904. Slingerland, M. V. — Grape pests. <Prcjc. 49th Ann. Meet. Western X, Y, 
Hort. Soc., p. 75. 

Much injury to grapes iiy this .species in Chautauqua County, N. Y., in the past two years; notes on s|in-.y. 
Ing with lead arsenate. 

1904. Burgess, A. F. — Notes on economic insects for the year 1903. <15 ul. 4 <k 
D iv. Ent., U. S. Dept. Agr., pp. G2-65. 

1904. Slingerland, M. V. — Notes and new facts about some New York grape 
<Biil. 46, Div. Ent, U. S. Dept. Agr., pp. 73-78, 1 fig, 

1904. Kearfott, W. D . — Folychrosis vitmna. <Trans. Amer. Ent, Soc., p. 2S7. 
New classification of American species of Polychrosis including lilmna. 


1905. Burgess, A. F.— Some destructive grape pests in Ohio. <Ohio Dej)!. A'^r., 
Div. Nursery and Orchard Inspection, But 5, pp. 10-12, 1 fig. 

■Ravages of Polychrosis ritmm in Ohio; life history, eto. 

1905. Burgess, A. F.— Grape pests of the year. <Ohio Dept, Agr., 4tli Ann. rvi-pi. 
of Chief Inspector, Nursery and Orchard, pp. 11-12. 

Records of injury in Ohio; appears to he on the increase. 

1905. Dewitz, J,— The control of micrulepidnptera injurious to grapes in VrmcQ. 

<Centbl. Bakt. (etc.), 2 Abt., 15, no. 1.5-16, pp. 449-467. 

1906. Brooks, Fred E.— The grape curculio. <Bul. 100, W. Va. Agr. Exp. Sul. 

p.213. 

Pdychrosis viteana Clem, mentioned as common in West Virginia. 

1906. Gossard, H. a., and Housen, J. S.— Grape-berry worm. <Ohio Agr. Kxp. 

Sta'., Cir. 63, 16 pp. 

Experiments with poison sprays in the summer of 1906. 

1907. Felt, E. P. -23d Report of the State Entoinulogist, <BuI. 124, N. A . Mafe 


Mus., p. 38, 

Mentioned Polychrosis viteana in rootworm discussion; use of poison in 
generation. 
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Qctaiotasce A. L and Shear, C. L.-Inseet and tungoua enemies of the grape 
east of the Rocky Mountains. <Farm. Bui. 284, U. S. Dept. Agr. pp. 12-16 
figfl. 2, 3. -Hi ■ » 

rfrasij riteM; distrihutlon, destmctlveness, desM-iption of all stages, life historr, and treatment. 

liETHU.N-E, C. J. S.--Insecls affecting fruit trees. <Bul. 158, Ont. Dept. Agr 
})p. 33-34, fig, 49. ^ ® ■’ 

■ hmis viteana-, shurt account of injury with remedies. 

' ''owil’ -'S'-- et Vit.fEd. I’Est), vol. 28, no. 40, pp. 

tiossAKD, H. A.— Grape worm. <Ohio Agr. Exp. Sfa. Press Bill 

if.-; of ywiLsoii-spray experiments in 1907. ’ 

I-hntHoiiH, E. M.-New pasts we sliould guard against. <3d Bien Rent 
Comm. Hort. [Cal.J (1907-08), p. 59. P ' 

l\}!^ckrom lilmiM does not occur in California. 

s.diTH, J. B.-Aim. Rept. N. J. State Mus. (1909), with Rept. of N. J Insects 
p. 538. ’ 

...rncMcmnlmm nausas trouble locally Ihronghout New York. There are three broods 
A ith arsenate of lead is recommended to kiU off the first brood. ^ 
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